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1.0 PROJECT BACKGROUND 
Environmental characterization of Sandia National Laboratories/New Mexico (SNUNM) drain 
and septic systems (DSS) started in the early 1990s. These units consist of either septic 
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types 
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage 
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste 
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields. 
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNUNM 
Environmental Restoration (ER) Project activities. The twenty-third site did not require any 
characterization, and an administrative proposal for no further action (NFA) was granted in 
July 1995. 
Numerous other DSS sites that were not designated as SWMUs were also present throughout 
SNUNM. An initial list of these non-SWMU sites was compiled and summarized in an SNUNM 
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly 
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with 
a unique four-digit site identification number starting with 1001. This numbering scheme was 
devised to clearly differentiate these non-SWMU sites from existing SNUNM SWMUs, which 
have been designated by one- to three-digit numbers. As work progressed on the DSS site 
evaluation project, it became apparent that the original 1 996 list was in need of field verification 
and updating. This process included researching SNUNM's extensive library of facilities 
engineering drawings and conducting field-verification inspections jointly with SNUNM ER 
personnel and New Mexico Environment Department (NMED)/ Hazardous Waste Bureau 
(HWB) regulatory staff from July 1999 through January 2000. The goals of this additional work 
included the following: 
• Determine to the degree possible whether each of the 101 systems included on 
the 1996 Jist was still in existence, or had ever existed. 
• For systems confirmed or believed to exist, determine the exact or apparent 
locations and components of those systems (septic tanks, drainfields, seepage 
pits, etc.). / 
• Identify which systems would, or would not, need initial shallow investigation work 
as required by NMED. 
• For systems requiring characterization, determine the specific types of shallow 
characterization work (including passive soil-vapor sampling and/or shallow soil 
borings) that would be required by NMED. 
A number of additional drain systems were identified from the engineering drawings and field 
inspection work. It was also determined that some of the sites on the 1996 list actually 
contained more than one individual drain or septic system that had been combined under one 
four-digit site number. In order to reduce confusion, a decision was made to assign each 
individual system its own unique four-digit number. A new site list containing a total of 
121 individual DSS sites was generated in 2000. Of these 121 sites, NMED required 
environmental assessment work at a total of 61. No characterization was required at the 
remaining 60 sites because the sites either were found not to exist, were the responsibility of 
AU11-03/WPISNL03:r5398. doc 1-1 840857.03.01 11126103 1 :05 PM 
other non-SNUNM organizations, were already designated as individual SWMUs, or were 
considered by NMED to pose no threat to human health or the environment. Subsequent 
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased 
the number of DSS sites requiring characterization to 60. 
Concurrent with the field inspection and site identification work, NMED/HWB and SNUNM ER 
Project technical personnel worked together to reach consensus on a staged approach and 
specific procedures that would be used to characterize the DSS sites, as well as the remaining 
au 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These 
procedures are described in detail in the "Sampling and Analysis Plan [SAP] for Characterizing 
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous 
Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 1999), which 
was approved by the NMED/HWB on January 28, 2000 (8earzi January 2000). A follow-on 
document, "Field Implementation Plan [FIPj, Characterization of Non-Environmental Restoration 
Drain and Septic Systems" (SNUNM November 2001), was then written to formally document 
the updated DSS site list and the specific site characterization work required by the NMED for 
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats 
February 2002). 
AV11-03IWPISNL03:r5398.doc 1-2 840857.03.01 111261031:05 PM 
2.0 DSS SITE 1027: BUILDING 6530 SEPTIC SYSTEM 
2.1 Summary 
The SNUNM ER Project conducted an assessment of DSS Site 1027, the Building 6530 septic 
system. There are no known or specific environmental concerns at this site. The assessment 
was conducted to determine whether environmental contamination was released to the 
environment via the septic system present at the site. This report presents the results of the 
assessment and, based upon the findings, recommends a risk-based proposal for NFA for 
DSS Site 1027. This NFA proposal provides documentation that the site was sufficiently 
characterized, that no significant releases of contaminants to the environment occurred via the 
Building 6530 septic system, and that it does not pose a threat to human health or the 
environment under either industrial or residential land-use scenarios. Current operations at the 
site are conducted in accordance with applicable laws and regulations that are protective of the 
environment, and septic system discharges are now directed to the City of Albuquerque sewer 
system. 
Review and analysis of all relevant data for DSS Site 1027 indicate that concentrations of 
constituents of concern (COCs) at this site were found to be below applicable risk assessment 
action levels. Thus, DSS Site 1027 is proposed for an NFA decision based upon sampling data 
demonstrating that COCs released from the site into the environment pose an acceptable level 
of risk under current and projected future land uses as set forth by Criterion 5, which states: 
"The SWMU/AOC [Area of Concern] has been characterized or remediated in accordance with 
current applicable state or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use" (NMED March 
1998). 
2.2 Site Description and Operational History 
2.2.1 Site Description 
DSS Site 1027 is located in SNUNM Technical Area (TA)-III on federally owned land 
controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy 
(Figure 2.2.1·1). The abandoned septic system consists of a septic tank, distribution box, 
and two seepage pits (Figure 2.2.1-2). The septic tank is situated approximately 90 feet 
northeast of Building 6530 and 30 feet west of Building 6536. The septic tank discharged to 
two, 5-foot-diameter and 15- to 20-foot-deep seepage pits located approximately 110 and 
150 feet north of Building 6530 (Figure 2.2.1-2). The septic system received discharges from 
Building 6530 approximately 90 feet to the south. 
A field inspection in July 1999 located only the septic tank, distribution box, and southern 
seepage pit. Backhoe excavation in September 2002 located a portion of the drain line from the 
distribution box to the northern seepage pit, but not the seepage pit itself. The northern 
seepage pit may have been removed during construction of a large water tank in that vicinity. 
Construction details are based upon engineering drawings (SNUNM May 1992), site 
inspections, and a backhoe excavation of the system. 
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The surface geology at DSS Site 1027 is characterized by a veneer of aeolian sediments underlain 
by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the ancestral Rio 
Grande west of the site. These deposits extend to, and probably far below, the water table at this 
site. The alluvial fan materials originated in the Manzanita Mountains east of DSS Site 1027, 
which typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and exhibit 
moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in thickness with a 
preferred east-west orientation and have moderate to low hydraulic conductivities (SNUNM March 
1996). Site vegetation primarily consists of desert grasses, shrubs, and cacti. 
The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No 
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall in 
the SNUNM and KAFB area, as measured at Albuquerque International Sunport, is 8.1 inches 
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture 
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the 
KAFB area range from 95 to 99 percent of the annual rainfall (Thompson and Smith 1985, 
SNUNM March 1996). 
The site lies at an average elevation of approximately 5,404 feet above mean sea level 
(SNUNM April 1995). Depth to groundwater is approximately 480 feet below ground surface 
(bgs) at the site. Groundwater flow is thought to be generally to the west-northwest in this area 
(SNUNM March 2002). The nearest production wells to DSS Site 1027 are KAFB-4 and 
KAFB-11, approximately 2.8 and 3.2 miles northwest of the site, respectively. The nearest 
groundwater monitoring wells are TAV-MW2, approximately 1,100 feet to the east, and 
TAV-MW5, approximately 800 feet northwest of the site. 
2.2.2 Operational History 
Available information indicates that Building 6530, currently known as the "Plasma Materials 
Research Facility," was constructed in 1960 (SNUNM March 2003), and it is assumed that the 
septic system was constructed at the same time. Because operational records are not 
available, the investigation of the site was planned to be consistent with other DSS site 
investigations and to sample for the COCs most commonly found at similar facilities. 
In June 1991, Building 6530 was connected to an extension of the City of Albuquerque sanitary 
sewer system (Jones June 1991). The old septic system line was disconnected, capped, and 
abandoned concurrent with this change (Romero September 2003). 
2.3 Land Use 
2.3.1 Current Land Use 
The current land use for DSS Site 1027 is industrial. 
2.3.2 Future/Proposed Land Use 
The projected future land use for DSS Site 1027 is industrial (DOE et al. September 1995). 
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3.0 INVESTIGATORY ACTIVITIES 
3.1 Summary 
Four assessment investigations have been conducted at this site. Waste characterization 
samples were collected from the septic tank in late 1990 or early 1991, September 1992, and 
June 1995 (Investigation 1). In April and May 2002, a passive soil-vapor survey was conducted 
to determine whether areas of significant volatile organic compound (VOC) contamination were 
present in the soil around the seepage pits (Investigation 2). In September 2002, a backhoe 
was used to physically locate the buried northern seepage pit drain line, but the northern 
seepage pit itself was not found (Investigation 3). In September 2002, near·surface soil 
samples were collected from one boring drilled through the center of, and beneath, the southern 
seepage pit, and one boring at the assumed location of the northern seepage pit 
(Investigation 4). Investigations 2, 3, and 4 were required by the NMED/HWB to adequately 
characterize the site and were conducted in accordance with procedures presented in the SAP 
(SNUNM October 1999) and FIP (SNUNM November 2001) described in Chapter 1.0. These 
investigations are discussed in the following sections. 
3.2 Investigation 1-Septic Tank Sampling 
Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNUNM 
septic tanks for chemical and radiological contamination. The primary goal of the sampling was 
to identify types and concentrations of potential contaminants in the waste within the tanks so 
that the appropriate waste disposal and remedial activities could be planned. 
As part of the SNUNM Septic System Monitoring Program, waste characterization 
samples were collected from the Building 6530 septic tank in late 1990 or early 1991 (SNUNM 
April 1991), August 20, 1992 (SNUNM June 1993), and July 5, 1995 (SNUNM December 
1995). An aqueous sample collected in 1991 was analyzed for VOCs, metals, oil and grease, 
phenolics, and gross beta activity. A sludge sample collected in August 1992 was analyzed for 
radionuclides including gross alphalbeta activity, gamma spectroscopy, and tritium. Aqueous 
and sludge samples were collected in July 1995. The 1995 aqueous sample was analyzed for 
VOCs, semivolatile organiC compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
total metals, phenolitic compounds, nitrates/nitrites, formaldehyde, fluoride, oil and grease, and 
radionuclides including gross alpha/beta activity, gamma spectroscopy, and tritium. The 1995 
sludge sample was analyzed for VOCs, SVOCs, pesticides, PCBs, metals, isotopic plutonium, 
isotopic strontium, isotopic thorium, isotopic uranium, and other radionuclides by gamma 
spectroscopy. The analytical results are presented in Annex A. All samples were analyzed at 
off-site laboratories, although a fraction of each sample was also submitted to the SNUNM 
Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis 
prior to off-site release. 
On March 13, 1996, the residual contents, approximately 585 gallons of waste and added water, 
were pumped out and managed according to SNUNM policy (Shain August 1996). 
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3.3 Investigation 2-Passive Soil-Vapor Sampling 
In April and May 2002, a passive soil-vapor survey was conducted in the Building 6530 seepage 
pit area. This survey was required at this site by NMED/HWB regulators and was conducted to 
determine whether significant VOG contamination was present in the soil at the site. 
3.3.1 Passive Soil-Vapor Sampling Methodology 
A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can 
be used to identify many VOGs present in the vapor phase in soil. The technique is highly 
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor 
chemistry over a two- to three-week period rather than at one point in time. 
Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof, 
vapor-permeable fabric containing 40 milligrams (mg) of absorbent material. At each sampling 
location, a 3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe™. A 
sample identification tag and location string were attached to the GS sampler and lowered into 
the open borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered 
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the 
upper 1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil. 
The vapor samplers were left in the ground for approximately two weeks before retrieval. After 
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to 
W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a 
modified U.S. Environmental Protection Agency (EPA) Method 8260. Analytical results for the 
VOGs of interest are reported as mass (expressed in micrograms [J.lg]) of the individual VOGs 
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were 
documented and handled in accordance with applicable SNUNM operating procedures. 
3.3.2 Soil-Vapor Survey Results and Conclusions 
A total of five GS passive soil-vapor samplers were placed in the seepage pit areas of the site 
(Figure 2.2.1-2). Samplers were installed at the site on April 25, 2002, and were retrieved on 
May 10, 2002. Sample locations are designated by the same six-digit sample number both on 
Figure 2.2.1-2 and in the analytical results tables presented in Annex B. 
As shown in the analytical results tables in Annex B, the GS samplers were analyzed for a total 
of 30 individual or groups of VOGs, including trichloroethene, tetrachloroethene, cis- and trans-
dichloroethene, and benzeneltolueneiethylbenzene/xylene. Low to trace-level (but quantifiable) 
amounts of 14 VOGs were detected in the GS samplers installed at this site. The analytical 
results indicated that there were no areas of significant VOG contamination at the site that 
would require additional characterization. 
3.4 Investigation 3-Backhoe Excavation 
On September 18, 2002, a backhoe was used in an attempt to determine the location, 
dimensions, and average depth of the DSS Site 1027 northern seepage pit. The southern 
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seepage pit was intact and exposed at the ground surface. The excavation uncovered a portion 
of the drain line from the distribution box to the northern seepage pit; however, the seepage pit 
itself was not located. The northern seepage pit may have been removed during construction of 
a large water tank in that vicinity. The southern seepage pit was found to be 5 feet in diameter 
with a depth of at least 20 feet bgs. No visible evidence of stained or discolored soil or odors 
indicating residual contamination was observed during the excavation. 
3.5 Investigation 4-Soil Sampling 
Once the southern seepage pit was located and a location approximated for the northern pit, 
soil sampling was conducted in accordance with the rationale and procedures in the SAP 
(SNUNM October 1999). On September 18 and 19, 2002, soil samples were collected 
from boreholes drilled through the seepage pits. Gravel aggregate was encountered 
approximately 15 feet bgs at the northern seepage pjt location. It was decided that this 
gravel represented the seepage pit base. The sampling intervals therefore started at 15 and 
20 feet bgs. Soil boring locations are shown on Figure 2.2.1·2. Figure 3.5-1 shows backhoe 
excavation and soil sampling activities at DSS Site 1027. A summary of the boreholes, sample 
depths, sample analyses, analytical methods, laboratories, and sample dates are presented in 
Table 3.5-1. 
3.5.1 Soil Sampling Methodology 
An auger drill rig was used to sample all boreholes at two depth intervals. In the boreholes 
drilled through the center of the seepage pits, the shallow sample interval started at the 
estimated base of the gravel aggregate in the seepage pit bottom, and the lower (deep) interval 
started 5 feet beneath the top of the upper interval. Once the auger rig had reached the top of 
the sampling interval, a 3-foot-long by 1.5-inch inside diameter Geoprobe™ sampling tube lined 
with a butyl acetate (BA) sampling sleeve was inserted into the borehole and hydraulically 
driven downward 3 feet to fill the tube with soil. 
Once the sample tube was retrieved from the borehole, the sample for voe analYSis was 
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve 
and capping the section ends with Teflon film, then a rubber end cap, and finally sealing the 
tube with tape. 
For the non-VOe analyses, the soil remaining in the BA liner was emptied into a 
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample 
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was 
insufficient for sample volume requirements. In this case, additional sampling runs were 
completed until an adequate soil volume was recovered. Soil recovered from these additional 
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of 
the blended soil were then transferred into sample containers and submitted for analYSis. 
All samples were documented and handled in accordance with applicable SNUNM operating 
procedures and transported to on- and off-site laboratories for analysis. The area sampled, 
analytical methods, and laboratories used for the DSS Site 1027 soil samples are summarized 
in Table 3.5-1. 
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Figure 3.5-1 
Collecting soil samples at the southern seepage pit location and 
excavating for the northern seepage pit at DSS Site 1027, Building 6530 septic system. 
View to the southeast. September 1 B, 2002 
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Table 3.5·1 
Summary of Area Sampled, Analytical Methods, and Laboratories Used for DSS Site 1027, 
Building 6530 Septic System Soil Samples 
Number of Top of Sampling 
Borehole Intervals in each Total Number of 
Sampling Area Locations Borehole (ft bgs) Soil Samples 
Seepage Pits 2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
2 SP1: 20 and 25 4 
SP2: 15 and 20 
"EPA November 1986. 
bgs = Below ground surface. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet). 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
Total Number 
of Duplicate Analytical Parameters and Analytical Date Samples 
Samples EPA Methods· Laboratory Collected 
0 VOCs GEL SP1: 09-18-02 
EPA Method 8260 SP2: 09-19-02 
0 SVOCs GEL SP1: 09-18-02 
EPA Method 8270 SP2: 09-19-02 
0 PCBs GEL SP1: 09-18-02 
EPA Method 8082 SP2: 09-19-02 
0 HE GEL SP1: 09-18-02 
EPA Method 8330 SP2: 09-19-02 
0 RCRA Metals GEL SP1: 09-18-02 
EPA Methods 602017000 SP2: 09-19-02 
0 Hexavalent Chromium GEL SP1: 09-18-02 
EPA Method 7196A SP2: 09-19-02 
0 Total Cyanide GEL SP1: 09-18-02 
EPA Method 9012A SP2: 09-19-02 
0 Gamma Spectroscopy RPSD SP1: 09-18-02 
EPA Method 901.1 SP2: 09·19-02 
0 Gross Alpha/Beta Activity GEL SP1: 09-18-02 
EPA Method 900.0 SP2: 09·19·02 
= Polychlorinated biphenyl. 
= Resource Conservation and Recovery Act. 
PCB 
RCRA 
RPSD 
SP1 
SP2 
SVOC 
vac 
= Radiation Protection Sample Diagnostics Laboratory. 
= Southern seepage pit borehole. 
= Northern seepage pit borehole. 
= Semivolatile organiC compound. 
'" Volatile organiC compound. 
3.5.2 Soil Sampling Results and Conclusions 
Analytical results for the soil samples collected at DSS Site 1027 are presented and discussed 
in this section. Samples were collected from the borehole locations shown on Figure 2.2.1-2. 
vac analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Table 3.S.2-1. The method detection limits (MDLs) for the vac analyses are 
presented in Table 3.S.2-2. Acetone was detected in the two samples from the southern 
seepage pit borehole. 2-Butanone was also detected in both of the southern seepage pit 
borehole samples and in the 1S-foot-bgs sample from the northern seepage pit borehole. 
Acetone and 1 ,2-dichloropropane were also detected in the trip blank (TB) associated with 
these samples. Acetone and 2-butanone are common laboratory contaminants and may not 
indicate soil contamination at this site, even though only acetone was detected in the TB 
associated with these samples. 
svacs 
svac analytical results for the four soil samples collected from the two seepage pit boreholes 
are summarized in Table 3.S.2-3. The MDLs for the svac analyses are presented in 
Table 3.S.2-4. No svacs were detected in any of the samples. 
PCB analytical results for the four soil samples collected from the two seepage pit boreholes are 
summarized in Table 3.S.2-S. The MDLs for the PCB analyses are presented in Table 3.S.2-6. 
Aroclor-1260 was detected in the 20-foot-bgs sample from the southern seepage pit borehole. 
No PCBs were detected in any of the other samples. 
HE Compounds 
High explosive (HE) compound analytical results for the four soil samples collected from the two 
seepage pit boreholes are summarized in Table 3.S.2-7. The MDLs for the HE analyses are 
presented in Table 3.S.2-8. No HE compounds were detected in any of the samples. 
RCRA Metals and Hexavalent Chromium 
Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical 
results for the four soil samples collected from the two seepage pit boreholes are summarized in 
Table 3.S.2-9. The MDLs for the metals analyses are presented in Table 3.S.2-10. None of the 
metal concentrations detected in these samples exceeded their respective NMED-approved 
background concentrations. 
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Table 3.5.2-1 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, vac Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes VOCs (EPA Method 826Qa) (l-iWkg) 
Sample 
Number!> ER Sample ID Depth (ft) Acetone 2-Butanone 1,2-Dichloropropane 
605670 6530-SP1-BH1-2Q-S 20 
605670 6530-SP1-BH1-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH1-20-S 20 
Quality Assurance/Quality Control SamQles JJ.L9/Lt 
605670 6530-SP2-TB NA I 
605670 6530-SP2-EB NA 
Nole: Values in bold represent detected analytes. 
"EPA November 1986. 
bAnalysis request/chain-of-custocly record. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
« = Foot (feet). 
10 = Identification. 
MOL = Method detection limit. 
/19fkg = Microgram(s) per kilogram. 
fL91L = Microgram(s) per IHer. 
NA = Not applicable. 
5.2~ 
8.0~ 
ND (3.52) 
ND (3.52) 
19.~ 
NO (4.5) 
NO ( ) = Not detected above the MOL, shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
TB = Trip blank. 
voe = Volatile organic compound. 
AU1 I -03IWP/SNL03:r5398.doc 3-9 
M NO 0.49 
10.6 NO 0.49 
,5 ND 0.48 
ND (3.74) ND 0.48 
NDJ2.31L 6.~ 
NO (2.31) NO (0.25 
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Table 3.5.2-2 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, VOC Analytical MDLs 
September 2002 
(Off-Site Laboratory) 
EPA Method 82Soa 
Detection limit 
Analyte (llQ/kg) 
Acetone 3.52-3.59 
Benzene 0.45-<l.459 
Bromodichloromethane 0.49-0.5 
Bromoform 0.49-{1.5 
Bromomelhane 0.5-0.51 
2-Butanone 3.74-3.82 
Carbon disulfide 2.36-2.41 
Carbon tetrachloride 0.49-0.5 
Chlorobenzene 0.41-{1.418 
Chloroethane 0.81-{1.827 
Chloroform 0.52-{1.531 
Chloromethane 0.37-{1.378 
Dibromochloromethane 0.5-0.51 
1,I-Dichloroelhane O.47-{1.48 
1,2-Dichloroethane 0.43-0.439 
1 , l-Dich loroethene 0.5-<l.51 
cis-l,2-Dichloroethene 0.47-{1.48 
trans-1,2-Dichloroethene 0.53-0.541 
1,2-Dichloropropane 0.48-{1.49 
cis-l,3-Dichloropropene 0.43-0.439 
trans-1,3-Dichloropropene 0.25-<l.255 
Ethylbenzene 0.38-{1.388 
2-Hexanone 3.77-3.85 
4-Melhyl-2-pentanone 4.03-4.11 
Mett1ylene chloride 1.35-1.38 
Styrene 0.39--0.398 
1,1,2,2-Tetrachloroethane 0.91-{1.929 
Tetrachloroethene 0.38--Q.388 
Toluene O.34-{1.347 
1,1 ,I-Trichloroethane 0.53-0.541 
1,1,2-Trichloroethane 0.54-0.551 
Trichloroathene 0.45-0.459 
Vinyl acetate 1.78-1.82 
Vinyl chloride 0.56-0.571 
Xylene O.39-{1.398 
aEPA November 1986. 
DSS =: Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
J.lglkg = Microgram(s) per kilogram. 
voe = Volatile organic compound. 
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Table 3.5.2-3 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, SVOC Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes SVOCs 
Record Sample (EPA Method 82703) 
Numberb ER Sample ID Depth (It) (ltg/kg) 
605670 6530-SP1-BH 1-20-S 20 ND 
605670 6530-SP1-BH1-25-S 25 ND 
605670 6530-SP2-BH1-15-S 15 ND 
605670 6530-SP2-BH 1-20-S 20 ND 
Quality Assurance/Quality Control Sample JjA.g{ll 
605670 6530-SP2-EB NA ND 
3EPA November 1986. 
bAnalysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
ID = Identification. 
ltg/kg = Microgram(s) per kilogram. 
I!g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
S = Soil sample. 
SP = Seepage pit. 
SVOC = Semivolatile organic compound. 
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Table 3.5.2-4 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, SVOC Anafytical MDLs 
September 2002 
(Off-8ite Laboratory) 
EPA Method 8270a 
Detection Limit 
Analyte 'ualko~ 
Acenaphthene 8 
Acenaph1hylene 16.7 
Anthracene 16.7 
Benzo a anthracene 16.7 
Benzo a)pyrene 16.7 
Benzo b 11uoranthene 16.7 
Benzo (g,h,i)pery\ene 16.7 
Benzo k fluoranthene 16.7 
4-Bromophenyl phenyl ether 34 
Butylbenzyl phthalate 28.7 
Carbazole 16.7 
4-Chlorobenzenamine 167 
bis(2-ChlDroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chforoisopropyf ether 11 
4·Chloro·3-methylphenol 167 
2-Chloronaphthalene 13.7 
2·Chlorophenol 15.3 
4-Chlorophenyi phenyl ether 19.7 
Chrysene 16.7 
o-Cresol 26 
Dibenz(a,h)anthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1 ,3-Dichlorobenzene 11.3 
1 A-Dichlorobenzene 15.7 
3.3' -Oichlorobenzidine 167 
2.4-Dichlorophenol 20.7 
Diethvlphthalate 17.7 
2,4-Dimethylphenol 167 
Dimethylphthalate 18.3 
Oi-n-butyl phthalate 24 
Dinitro-o-cresol 167 
2.4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotofuene 33.3 
Di-n-oetyl phthalate 30.3 
Oiphemvl amine 22.3 
bis(2-Ethylhexyl) phthalate 30 
Ftuoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 
Hexachlorobutadiene 12.7 
Refer to footn(Jtes at end of table. 
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Table 3.5.2-4 (Concluded) 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, SVOC Analytical MDls 
September 2002 
(Off-Site Laboratory) 
EPA Method 8270" 
Detection Limit 
Analyte (jJ.g/kQ) 
Hexachlorocyclopentadiene 167 
Hexachloroethane 22 
Indeno(1,2,3-cd)pyrene 16.7 
Isophorone 16 
2-Methylnaphthalene 16.7 
4-Methylphenol 33.3 
Naphthalene 16.7 
2-Nitroanitine 167 
3-Nitroaniline 167 
4-Nitroaniline 37 
Nitrobenzene 20.3 
2-Nitropheno! 17 
4-Nitrophel1of 167 
n-Nitrosodipropylamine 22.7 
Pentachlorophenol 167 
Phenanthrene 16.7 
Phenol 12.7 
Pyrena 16.7 
1,2,4-Trichlorobenzene 12.7 
2,4,5-Trichlorophenol 17.3 
2,4,6-Trichlorophenol 27.3 
"EPA November 1986. 
DSS == Drain and Septic Systems. 
EPA == U.S. Environmental Protection Agency. 
MOL == Method detection limit. 
j.lg/kg == Microgram(s) per kilogram. 
SVOC == Semivolatife organic compound. 
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Table 3.5.2-5 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling. PCB Analytical Results 
September 2002 
(Off-Site Laboratory) 
PCBs 
(EPA Method 8082") 
Sample Attributes 
Record Sample 
Number!' ER Sam~elD Dej>th.(tt 
605670 6530-SP1-BH1-20-S 20 
605670 6530-SP1-BH1-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH 1-2O-S 20 
Quality Assurance/Quality Control Sample (J4q/l} 
605670 6530-SP2-EB NA 
Note: Values in bold represent detected analytes. 
aEPA November 1986. 
b Analysis requestlchain-of-custody record. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
10 = Identification. 
IJ.9I'kg :: Microgram(s) per kilogram. 
/Lg/l = Microgram(s) per liter. 
MOL = Method detection limit. 
NA = Not applicable. 
(JJ.QIkg) 
Aroclor-1260 
ND(1 
ND(1 
ND(1 
NO (0.0485) 
NO ( ) = Not detected above the MDL, shown in parenlheses. 
PCB = Potychtori!1ated biphenyl. 
S = Soil sample. 
SP = Seepage pit. 
7Jl 
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Table 3_5_2-6 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, PCB Analytical MDLs 
September 2002 
(Off-Site laboratory) 
EPA Method 80823 
Detection Limit 
Analyte (Ilg/kg) 
Aroclor-l016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 
aEPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S_ Environmental Protection Agency. 
MOL = Method detection limit. 
Ilg/kg = Microgram(s} per kilogram. 
PCB = Polychlorinated biphenyl. 
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Table 3.5.2-7 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes 
Record Sample 
Number: ERSample 10 Depth (ft) 
605670 6530·SP1-BH1-20-S 20 
605670 6530-SP1-BHl-25-S 25 
605670 6530-SP2-BH 1-15-S 15 
605670 6530-SP2-BH 1-20-S 20 
Quality Assurance/Quality Control Sample (J1g/L) 
605670 6530-SP2-EB NA 
aEPA November 1986. 
bAnalysis request/chain-of-cuslody record. 
BH = Borehole. 
OSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER :: Environmental Restoration. 
ft :: Foot (feet). 
HE = High exp\osive{s). 
ID :: Identification. 
MOL = Method detection limit. 
Ii9/kg = Microgram(s) per kilogram. 
flg/L :: Microgram(s) per liter. 
NA '" Not applicable. 
ND :: Not detected above the MDL. 
S '" Soil sample. 
SP '" Seepage pit. 
Alil1-o31WPiSNlOO:r539B.doC 3-16 
HE 
(EPA Method 8330B) 
(WI/kg) 
NO 
NO 
NO 
NO 
ND 
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Table 3.5.2-8 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, HE Compounds Analytical MDLs 
September 2002 
(Off-Site laboratory) 
EPA Method 8330" 
Detection Limit 
Ana Me ilJnlkn) 
2-Amino-4,6-dinitrotoluene 18.1 
4-Amino-2,6-dinilrotoluene 34.1 
l,3-Dinitrobenzene 34.1 
2,4-Dinitrotoluene 55 
2,6-Dinitroto~uene 48 
HMX 48 
Nitrobenzene 48 
2-Nitrotoluene 24 
3-Nitrotoluene 24 
4-N itrotoluene 24 
RDX 48 
Tetryl 22.1 
1,3,5-Trinitrobenzene 29 
2,4,6-Trin itrotoluene 48 
"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = Octahydro-l ,3,5,7 -tetranitro-l ,3,5,7 -tetrazocine. 
MOL = Method detection limit. 
J.19/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-l ,3,5-lriazine. 
Tetryl = Methyl-2,4,6-trinitrophenylnitramios. 
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Table 3.5.2-9 
Summary of DSS Site 1027, Building 6530 Septic System, Confirmatory Soil Sampling, Metals Analytical Results 
September 2002 
Sample Attributes 
Record Sample 
Number" ER Sample ID Depth (ft\ 
605670 6530·SP1·BH1·20·S 20 
605670 6530-SP1-BHl-25-S 25 
605670 6530-SP2-BH"'5-S 15 
605670 6530-SP2-BH '-20·5 20 
Background Concentration-Southwest 
Area Sup~rgroupC 
Quality Assuranca/Qualily Control Sample 
605670 6530·SP2·EB NA 
SEPA November 1986. 
bAnalysis requesVchain-of-cuslody record. 
cDinwiddie September 1997. 
BH = Borehole. 
DSS = Orain and Septic Systems. 
EB = Equipment blank. 
Arsenic 
1.78 
1.96 
3.63 
2.46 
4.4 
mall) 
ND 
(0.00224 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
fI " Foot (feet). 
ID = Identification. 
Barium 
37 
51.1 
66 
36 
214 
0.000767 J 
(0.005) 
J = Analytical result was qualified as an estimated value. 
(Off-Site Laboratory) 
Metals (EPA Method 602017000f7196AS) (mgji<q) 
Cadmium Chromium Chromium (VI) Lead Mercury Selenium Silver 
0.223 J (0.49) 9.26 NO (0.0526) 6.46 0.00621 J ND (0.159) NO (0.0884) 
(0.00958) 
0.11 J (0.463) 6.09 ND (0.0528 J) 3.08 0.00141 J 0.193 J ND (0.0835) 
{0.0097ID (0.463) 
0.135 J (0.495) 8.88 NO (0.0523 J) 5.12 0.00525 J 0.311 J NO (0.0893) 
(0.00962) iO.495) 
0.226 J (0.476) 8.57 NO (0.0544 J) 9.46 0.00129 J 0.298 J ND (0.0859) 
(0.00949) (0.476) 
0.9 15.9 1 11.8 <0.1 <1 <1 
ND (0.000313) 0.000882 J R ND NO NO NO 
(0.005) 0.00172 (0.000047) (0.00281) (0.000835) 
J ( ) = The reported value is greater than or equal to the MOL but less than the practical quantitation limit, shown in parentheses. 
MOL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L = MiIIlgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown in parentheses. 
R = Value rejected during data validation. 
S = Soil sample. 
SP = Seepage pit. 
Total Cyanide 
Table 3.5.2-10 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, Metals Analytical MDLs 
September 2002 
(Off-Site Laboratory) 
EPA Method 60201700017196Aa 
Detection Limit 
Analyte (mg/kg) 
Arsenic 0.191-0.204 
Barium 0.0618-0.066 
Cadmium 0.0443-0.0473 
Chromium , 0.149-0.16 
Chromium (VI) 0.0523-0.0544 
Lead 0.263-0.281 
Mercury 0.000933-0.000959 
Selenium 0.15-0.16 
Silver 0.0835-0.0893 
"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
Total cyanide analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.5.2-11. The MDLs for the cyanide analyses are 
presented in Table 3.5.2-12. Cyanide was not detected in any of the samples. 
Radionuclides 
Analytical results for the gamma spectroscopy analysis of the four soil samples collected from 
the two seepage pit boreholes are summarized in Table 3.5.2-13. No activities above 
NMED-approved background levels were detected in any sample analyzed. However, although 
not detected in three of the four samples, the minimum detectable activity (MDA) for uranium-235 
exceeded the background activity because the standard gamma spectroscopy count time for soil 
samples (6,000 seconds) was not sufficient to reach the NMED-approved background activity 
established for SNUNM soil. Even though the MDA may be slightly elevated, it is still very low, 
and the risk assessment outcome for the site is not significantly impacted by its use. 
Gross Alpha/Beta Activity 
Gross alpha/beta analytical results for the four soil samples collected from the two seepage pit 
boreholes are summarized in Table 3.5.2-14. No gross alpha or beta activities above the New 
Mexico-established background levels (Miller September 2003) were detected in any of the 
samples. These results indicate no significant levels of radioactive material are present in the 
soil at the site. 
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Table 3.5.2-11 
Summary of DSS Site 1027. Building 6530 Septic System 
Confirmatory Soil Sampling. Total Cyanide Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes Total Cyanide 
Record Sample (EPA Method 9012AB) 
Number!> ER Sample 10 Depth (11) (mglkg) 
605670 6530-SP1-BH 1-20-S 20 ND 
605670 6530-SP1-BH1-25-S 25 ND 
605670 6530-SP2-BH1-15-S 15 ND 
605670 6530-SP2-BH1-20-S 20 ND 
Quality Assurance/Quality Control Sample (mgtL 
605670 6530-SP2-EB I NA ND (0.00172) 
3EPA November 1986. 
bAnalysis requesVchain·of-custody record. 
BH =. Borehole. 
DSS = Drain and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
MDL = Method detection limit. 
mglkg = Mimgram(s) per kilogram. 
mgll = Milligram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
ND ( ) =. Not detected above the MOL. shown in parentheses. 
S = Soil sample. 
SP = Seepage pit. 
Table 3.52·12 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, Total Cyanide MDLs 
September 2002 
(Off-Site laboratory) 
EPA Method 9012Aa 
Detection Limit 
Analyte (mg/k.Q\ 
Total Cyanide 0.0381-0.0419 
aEPA November 1986. 
DSS '" Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
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Table 3.5.2-13 
Summary of DSS Site 1027, Building 6530 Septic System 
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results 
September 2002 
(On-Site Laboratory) 
Sample Attributes Activit1jEPA Method 901. P) ~Ci/g) 
Sample Cesium-137 
Record Depth 
Number!> ER Sam~e 10 (tt) Result 
605733 6530·SP1·BH1-20-S 20 NO 10.0294 
605733 6530-SP1·BH1-25-S 25 NO 10.0212 
605733 6530-SP2·BH 1-15-S 15 NDiO.0253 
605733 6530-SP2-BH 1-20-S 20 NO (0.0225 
Background Activity-Southwest Area 0.079 
SlJPergroupd 
Note: Values in bold exceed background activity. 
8EPA November 1986. 
bAnalysis request/chain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
dOinwiddie September 1997. 
BH = Borehole. 
DSS = Drain and Septic Systems. 
ER = Environmental Restoration. 
tt = Foot (feet). 
10 = Identification. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
Error<' 
.. 
--
--
--
NA 
NO () = Not detected above the MDA, shown in parentheses. 
Thorium-232 
Result Error<' 
0.504 0.256 
0.581 0.279 
0.756 0.355 
0.652 0.305 
1.01 NA 
NO () = Not detected, but the MDA (shown in parentheses) exceeds background activity. 
pCilg = Picocurie(s) per gram. 
S . = Soil sample. 
SP = Seepage pit. 
= Error not provided for non detected results. 
Uranium-235 
Result Error<' 
NO (0.171 --
NO (0.179 --
NO (0.199 
--
0.0813 0.143 
0.16 NA 
Uranium·238 
Result Error<' 
NO (0.421 .-
NO (0.563 .-
NO (0.6261 
--
NO (0.5551 
--
1.4 NA 
Table 3.5.2-14 
Summary of DSS Site 1027, Bui/ding 6530 Septic System 
Confirmatory Soil Sampling, Gross Alpha/Beta Analytical Results 
September 2002 
(Off-Site Laboratory) 
Sample Attributes Activity (EPA Method 900.0") (pCVg) 
Record Sample Gross AlPha Gross Beta 
Numberb ER Sample 10 Depth (11) Result 
605670 6530-SP1·BH1-20-S 20 9.87 
605670 6530-SP1·BH1-25-S 25 7.53 
605670 6530-SP2·BH1-15-S 15 9.12 
605670 6530·SP2·BH 1-20·S 20 7.94 
Background Activityd 17.4 
Quality Assurance/Quality Control Sample (pCi/l) 
605670 I 6530-SP2-EB I NA NO (0.277) 
aEPA November 1986. 
bAnalysis requestlchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
dMilier September 2003. 
BH = Borehole. 
OSS = Oraln and Septic Systems. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
n = Foot (feel). 
10 = Identl1ication. 
MOA = Minimum detectable activity. 
NA :: Not applicable. 
ND ( ) = Not detected above tI1e MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
pC ilL = Picocurle(s) per liter. 
S = Soil sample. 
SP = Seepage pit. 
= Error not provided for nondetected results. 
Error<: Result Error<: 
2.67 21.8 2.23 
2.31 17.4 1.92 
2.51 19.2 1.71 
2.62 22 1.75 
NA 35.4 NA 
.. NO (0.303) I .. 
3.5.3 Soil Sampling Quality Assurance/Quality Control Samples and Data 
Validation Results 
Quality assurance/quality control samples were collected at an approximate frequency of 1 per 
20 field samples. These typically included duplicate and matrix spike/matrix spike duplicate 
samples. Typically, samples were shipped to the laboratory in batches of 20, so that anyone 
shipment might contain samples from several sites. Aqueous equipment blank (EB) samples 
were collected at an approximate frequency of 1 per 20 samples and sent to the laboratory. 
The EB samples were analyzed for the same analytical suite as the soil samples in that 
shipment. Aqueous TB samples were used for VOC analysis only and were included in every 
sample cooler containing VOC soil samples. The analytical results for the EB and TB samples 
appear only on the data tables for the last site sampled in anyone shipment, although the 
results were used in the data validation process for all the samples in that batch. 
An aqueous TB sample was included in the sample cooler containing the VOC soil samples 
collected at Building 6530 and other DSS sites in September 2002. Acetone (19.9Ilglliter [LJ) 
and 1,2-dichloropropane (6.63IlglL) were detected in the TB sample (Table 3.5.2-1), which may 
indicate that detections of these compounds in the site soil samples may be the result of 
laboratory contamination or cross-contamination during storage or transport. 
A set of aqueous EB samples were collected following completion of soil sampling at the 
Building 6530 seepage pits in September 2002 and were analyzed for the same COCs, except 
for gamma spectrum, as the soil collected at that time. No VOCs, PCBs, HE compounds, 
cyanide, or gross alphalbeta activity were detected in any of the EB samples. Barium 
(0.000767 J mglL) and chromium (0.000882 J mglL) were detected in the EB sample 
(Table 3.5.2-9) analyzed for metals. The hexavalent chromium result was rejected because it 
was analyzed outside of holding time. 
All laboratory data were reviewed and verified/validated according to Data Verification/Validation 
Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation Procedure for Chemical 
and Radiochemical Data, AOP [Administrative Operating Procedure] 00-03, Rev. 0 (SNUNM 
December 1999). In addition, SNUNM Department 7713 (RPSD Laboratory) reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure No. 
RPSD-02-11, Issue No.2 (SNUNM July 1996). Annex C contains the data validation reports for 
the samples collected at this site. The data are acceptable for use in this NFA proposal. 
3.6 Site Sampling Data Gaps 
Analytical data from the site assessment were sufficient for characterizing the nature and extent 
of possible COC releases. There are no further data gaps regarding characterization of DSS 
Site 1027. 
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4.0 CONCEPTUAL SITE MODEL 
The conceptual site model for DSS Site 1027, the Building 6530 septic system is based upon 
the COCs identified in the soil samples collected from beneath the seepage pits at this site. 
This chapter summarizes the nature and extent of contamination and the environmental fate of 
theCOCs. 
4.1 Nature and Extent of Contamination 
Potential COCs at DSS Site 1027 are VQCs, SVOCs, PCBs, HE compounds, cyanide, RCRA 
metals plus hexavalent chromium, and radionuclides. Two VOCs (acetone and 2-butanone) 
were detected in the soil samples. There were no SVOCs, HE compounds, cyanide, or 
hexavalent chromium detected in any of the soil samples collected at this site. One PCB 
cogener, Aroclor-1260, was detected in one soil sample. None ofthe eight RCRA metals were 
detected at concentrations above the approved maximum background concentrations for 
SNUNM Southwest Area Supergroup soil (Dinwiddie September 1997). However, when a 
metal concentration exceeded its maximum background screening value or the nonquantifiable 
background value, it was carried forward in the risk assessment process. None of the four 
representative gamma spectroscopy radionuclides were detected at activities exceeding the 
corresponding background levels, but the MDA for three of the four uranium-235 analyses 
exceed the respective background activity. Finally, gross alphalbeta activity indicated no 
significant radioactive contamination at the site. 
4.2 Environmental Fate 
Potential COCs may have been released into the vadose zone via aqueous effluent discharged 
from the septic system seepage pits. Possible secondary release mechanisms include the 
uptake of COCs that may have been released into the soil beneath the seepage pits 
(Figure 4.2-1). The depth to groundwater at the site (approximately 480 feet bgs) precludes 
migration of potential COCs into the groundwater system. The potential pathways to receptors 
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor 
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for either the industrial or residential land-use 
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS 
Site 1027. 
Table 4.2-1 summarizes the potential COCs for DSS Site 1027. All potential COCs were 
retained in the conceptual model and were evaluated in both the human health and ecological 
risk assessments. The current and future land use for DSS Site 1027 is industrial (DOE et al. 
September 1995). 
The potential human receptors at the site are considered to be an industrial worker and 
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation; 
however, these are realistic possibilities only if contaminated soil is excavated at the site. The 
major exposure route modeled in the human health risk assessment is soil ingestion for COCs. 
The inhalation pathway is included because of the potential to inhale dust and volatiles; the 
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Primary 
Contaminant 
Sources' 
Historical Activities 
Primary 
Release 
Mechanism 
Secondary 
Sources 
Secondary 
Release 
Mechanism 
/ Percolation R Vadose Zone 
Current and Future Activities 
Pathways Exposure 
to Path 
Receptors 
I Dermal Contact Water I Ingestion b 
Potential 
Receptors 
Industrial Biota Worker 
AdLJ~ k auna 
0 0 
0 0 
Table 4.2-1 
Summary of Potential COCs for the DSS Site 1027, Building 6530 Septic System 
Number of 
COC Type Samplesa 
VOCs 4 
4 
SVOCs 4 
PCBs 4 
HE 4 
RCRA Metals 4 
Hexavalent Chromium 4 
Cyanide 4 
Radionuclides Gamma S~ectroscopy 4 
(pei/g) Gross Alpha 4 
Gross Beta 4 
RNumber of samples includes duplicates and splits. 
bOinwiddie September 1997. 
Maximum 
Background 
COCs limit/Southwest 
Greater than Area Supergroupb 
Background (mglkg) 
Acetone NA 
2·Butanone NA 
None NA 
Aroclor-1260 NA 
None NA 
None NA 
None NA 
None NA 
Uranium-235 0.16 
None 17.40 
None 35.40 
Number of 
Samples 
Where 
Maximum Average Background 
ConcentrationC Concentrationd Concentration 
(mg/kg) (mglkg) Exceedede 
0.00804 0.00421 2 
0.D106 0.0065 3 
NA NA None 
0.0078 0.0057 1 
NA NA None 
NA NA None 
NA NA None 
NA NA None 
NO (0.199) NCf 3 
9.87 NCt None 
22 Net None 
cMaximum concentration is either the maximum amount detected, or the maximum MOL or MDA if nothing was detected. 
dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs 
lor nondetected results, divided by the number of samples. 
eSee appropriate data table for sample locations. 
'An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetected activities for 
gamma spectroscopy. 
gMilier September 2003. 
COC = Constituent of concern. 
DSS = Drain and SeptiC Systems. 
HE = High explosive(s). 
MDA = Minimum detectable activity. 
MDL = Method detection limit. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NO () 
PCB 
pCi/g 
RCRA 
SVOC 
vac 
= Not detected above the MDA, shown in parentheses. 
= PolychlOrinated biphenyl. 
= Picocurie(s) per gram. 
= Resource Conservation and Recovery Act. 
= Semivolatile organic compound. 
= Volatile organic compound. 
dermal pathway is included because of the potential for receptors to be exposed to the 
contaminated soil. 
No pathways to groundwater and no intake routes through flora or fauna are considered 
appropriate for either the industrial or residential land-use scenarios. Annex D provides 
additional discussion of the exposure routes and receptors at DSS Site 1027. 
4.3 Site Assessment 
Site assessment at DSS Site 1027 included risk assessments for both human health and 
ecological risk. This section briefly summarizes the site assessment results, and Annex D 
discusses the risk assessment performed for DSS Site 1027 in more detail. 
4.3.1 Summary 
The site assessment concluded that DSS Site 1027 poses no significant threat to human health 
under either the industrial or residential land-use scenarios. Ecological risks were found to be 
insignificant because no pathways exist. 
4.3.2 Risk Assessments 
Risk assessments were performed for both human health and ecological risk at DSS Site 1027. 
This section summarizes the results. 
4.3.2.1 Human Health 
DSS Site 1027 has been recommended for an industrial land-use scenario (DOE et al. 
September 1995). Because VOCs, PCBs, metals, and radionuclides are present, it was 
necessary to perform a human health risk assessment analysis for the site, which included all 
detected COCs. Annex D provides a complete discussion of the risk assessment process, 
results, and uncertainties. The risk assessment process provides a quantitative evaluation of 
the potential adverse human health effects from constituents in the site's soil by calculating the 
hazard index (HI) and excess cancer risk for both industrial and residential land-use scenarios. 
The HI calculated for the COCs at DSS Site 1027 is 0.00 under the industrial land-use scenario, 
which is lower than the numerical standard of 1.0 suggested by risk assessment guidance (EPA 
1989). The incremental HI risk, determined by subtracting risk associated with background from 
potential non radiological COC risk (without rounding), is 0.00. There is no quantifiable excess 
cancer risk for DSS Site 1027 COCs under an industrial land-use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 0.00. Both the incremental HI and excess cancer risk are 
below NMEDguidelines. 
The HI calculated for the COCs at DSS Site 1027 is 0.00 under the residential land-use 
scenario, which is lower than the numerical standard of 1.0 suggested by risk assessment 
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guidance (EPA 1989). The incremental HI risk, determined by subtracting risk associated with 
background from potential nonradiological eoe risk (without rounding), is 0.00. The excess 
cancer risk for DSS Site 1027 eoes is 0.00 for a residential land-use setting. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 2001); 
thus the excess cancer risk for this site is below the suggested acceptable risk value. The 
incremental excess cancer risk is 0.00. Both the incremental HI and incremental excess cancer 
risk are below NMED guidelines. 
For the radiological eocs, one of the constituents (uranium-235) had MDA values greater than 
the corresponding background levels. The incremental total effective dose equivalent (TED E) 
and corresponding estimated cancer risk from radiological COCs are much lower than EPA 
guidance values. The estimated TEDE is 1.4E-2 millirem (mrem)/year (yr), which is much lower 
than the EPA's numerical guidance of 15 mrem/yr (EPA 1997a), and the associated risk is 
1.3E-7 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario from the radiological components is 3.7E-2 mrem/yr, which is 
significantly lower than the numerical guideline of 75 mrem/yr suggested in the SNUNM 
"RESRAD Input Parameter Assumptions and Justification" (SNUNM February 1998). The 
estimated excess cancer risk is 3.7E-7. 
The non radiological and radiological carcinogenic risks are tabulated and summed in 
Table 4.3.2-1. 
Table 4.3.2-1 
Summation of Radiological and Nonradiological Risks from DSS Site 1027, 
Building 6530 Septic System Carcinogens 
Scenario Nonradiological Risk Radiological Risk Tolal Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 
Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
4.3.2.2 Ecological 
An ecological assessment that corresponds with the procedures in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the 
NMED Risk-Based Decision Tree in the "RPMP Document Requirement Guide" (NMED March 
1998). An early step in the evaluation compared coe concentrations and identified potentially 
bioaccumulative constituents (see Annex D, Sections IV, V11.2, and VII.3). This methodology 
also required developing a site conceptual model and a food web model, as well as selecting 
ecological receptors, as presented in the "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998). 
The risk assessment also includes the estimation of exposure and ecological risk. 
All COCs at DSS Site 1027 are located at depths greater than 5 feet bgs. Therefore, no 
complete ecological pathways exist at this site, and a more detailed ecological risk assessment 
is not necessary. 
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4.4 Baseline Risk Assessments 
This section discusses the baseline risk assessments for human health and ecological risk. 
4.4.1 Human Health 
Because the results of the human health risk assessment summarized in Section 4.3.2.1 
indicate that DSS Site 1027 poses insignificant risk to human health under both the industrial 
and residential land-use scenarios, a baseline human health risk assessment is not required for 
this site. 
4.4.2 Ecological 
Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate 
that no complete pathways exist at DSS Site 1027, a baseline ecological risk assessment is not 
required for the site. 
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5.0 NFA PROPOSAL 
5.1 Rationale 
Based upon field investigation data and the human health and ecological risk assessment 
analyses, an NFA decision is recommended for DSS Site 1027 for the following reasons: 
5.2 
• The soil has been sampled for all potential COCs. 
• No COCs are present in the soil at levels considered hazardous to human health 
for either an industrial or residential land-use scenario. 
• None of the COCs warrant ecological concern because no complete pathways 
exist at the site. 
Criterion 
Based upon the evidence provided in Section 5.1, DSS Site 1027 is proposed for an NFA 
decision according to Criterion 5, which states, "the SWMUlAOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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ANNEXA 
DSS Site 1027 
Septic Tank Sampling Results 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS 
TECHNICAL AREA III AND COYOTE CANYON TEST FIELD 
SEPTIC TANK SAMPLING 
BUILDING 6530 
SAMPLE NUMBERS SNLA004874, SNLA004875 
Parameter . Results . Units 
VOLATILE ORGANICS 
Acetone" 
1,2 - Oichloroethene" 
INORGANICS 
Oil and Grease 
Phenolics 
METALS 
Barium 
Copper 
Lead 
Manganese 
Zinc 
RADIOLOGICAL 
Gross Beta 
"Not on total toxic organics list 
Project No. 3011B1.26.01 
FEG·BB.027 
20 JIg!1 
47 I1gl1 
3.1 mgl1 
0.036 mg/l 
0.059 mgl1 
0.098 mg/l 
0.020 mg!1 
0.076 mgtl 
0.15 mgl1 
36 pCitl 
Building 6530 
Area 3 
Sample 10 No. SNLA008595 
Tank 10 No. NRN 
On August 20, 1992, a sludge sample was collected from the septic tank serving 
Building 6530. During review of the sludge radiochemistry data, the following items were 
noted: 
• 226Ra was measured at 1.14 pCi/mL, which exceeds the U.S. Department of 
Energy (DOE) derived concentration guideline (DCG) limit of 0.5 pCi/mL. This 
indicates that reinvestigating this location using a more sensitive technique for 
assaying 226Ra may be warranted. 
• 7Be was measured at 0.10 1 pCi/mL, which represents less than 0.1 percent of the 
DOE DCG. An IL could not be calculated due to the sparsity of data. 
ALlWPJ6·93/sNLR2792· 7B/9 
Building NoJArea: 
Tank 10 No.: 
Date Sampled: 
Samp,le 10 No.: 
Analytical Parameter 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
Gross Alpha 
Gross Beta 
Tritium 
Berylium-7 
Bismuth-214 
Cesium-137 
Potassium-40 
Lead-212 
Lead-214 
Radium-226 
Thorium-234 
Thallium-208 
NDsNot Detected 
NA=Not Applicable 
Al./WP/6-93JSNl.:R2792-7BJ10 
ResuHs of Septic Tank Analyses (Sludge Sample) 
6530 A·3 
NRN 
8120192 
SNLA008595 
Measured ±2 Sigma 
Concentration Uncertainty Units 
OE+l lE+l pCilg 
2E+l 3E+l pCilg 
lE+l 2E+l pCVg 
4E+l 6E+l pCilg 
3E+Ol 2E+Ol pCiJg 
2E+Ol 3E+Ol pCiJg 
2E+Ol 2E+Ol pCiJg 
1 E+Ol 2E+Ol pCiJg 
-2E-ol 3E-Ol pCiIL 
0.101 0.0243 
0.170 0.0123 pCifmL-
0.0251 0.00419 pCifmL 
2.94 0.134 pCifmL 
0.174 0.0123 pCifmL 
0.178 0.0129 pCifmL 
1.14 0.102 pCifmL 
1.04 0.0969 pCifmL 
0.0575 0.00562 pCifmL 
RESULTS OF SEPTIC TANK SAMPLING 
CHEMICAL ANALYSES OF AQUEOUS SAMPLE 
Building ID: B!Qg 6530 
Sample ID Number: 024385 
Date Sampled: 7-05-95 
Detection NMDJoc .... rge COA D1.c .... rg. 
P ... meter (Methad) R •• ull limit (Dl) Limit" limttl' COm .... nts 
Volalile Organics (8260) (1IIg'l) (tngIl) (rr¢.) (mgIL) 
None detected above OL NO various various TTDE S.O 
5_1.111. Orpanlcs (8270) (m¢.) (tngIl) (rr¢.) (fJIWl) 
bls(2-Ethylhexyt)Phthalate 0.023 0.010 NR TTO~ S.O 
PeslicicJesIPCBs (8060) (1IIg'l) (m¢.) (mgII..) (mgIL) 
. 
Endosulfan I 0.00011 0.00005 NR NR 
M.rals (6010f7470) (mgA.) (mgtl) (1IIg'l) (mgIL) 
Arsenic NO 0.010 0.1 2.0 
Barium 0.02S8J 0200 1.0 20.0 
Cadmium NO 0.005 0.01 2.8 
Chromium NO 0.020 0.05 20.0 
Copper 0.0161J 0.025 1.0 16.S 
Lead NO 0.003 0.05 3.2 
Manganese 0.0680 O.ot5 02 20.0 
Nickel 0.029J 0.040 0.2 12.0 
Selenium NO 0.005 0.05 2.0 
Silver NO 0.010 0.05 S.O 
Thallium 0.0060 0.010 NR Nfl 
Zinc 0.0703 0.020 10.0 28.0 
Mercury NO 0.0002 0.002 0.1 
Miscellaneous Ana/yS6S (mg'L) (mgIL) (mgIl.) (mg'L) 
Field pH 7.8 pH units 0-14 pH units 6 - 9 pH units 5 - I' pH units 
Formaldehyde (NIOSH 3500) 0.82 0.10 NR 260.0 
Fluoride (300.0) 0.33 0.10 1.6 180.0 
Nbrate + Nitrhe (353.1) 4.620 0.500 10.0 NR 
Refer to footnotes at end ot table. 
AlI9-951WPISNL:T3816-2211 301455221.07.000 I~..e-ll& 4:17pm 
RESULTS OF SEPTIC TANK SAMPLING 
CHEMICAL ANALYSES OF AQUEOUS SAMPLE 
BuildIng ID: Bldg 6530 
Sample ID Number: 024385 
Date Sampled: 7-05-95 
Detection NM Dilehargtl COA llIacha.". 
Parameter (Method) Relull limit (DL) limit" umttl' Commenta 
MisCellaneous AnIIIyseS (m¢.) (m¢.J (m¢.) (mglLJ 
011 .. Greas. (9070) 11.8 0.96 NR 150.0 
Tolal Phenol (9066) NO 0.050 0.005 4.0 
Notu: 
• New Mexico Water Ouallty Control Commission Regulations (1990), Sectlon 3-103. 
b City of AlbUQUerque Sewer Use and Wastewater Control Ordinance (1993), Section 8·9·3 M - maximum allowable conce"'",UOO for grab sample. 
B = Analyle deteCled In method blank. 
OL = OeleC1ion limllndicated on laboratory report 
IOL = Instrument detection limit. 
J = ESUrnated concentration 01 anatyte, between OL and IOL. 
NO = NOI deteC1ed aboVe OL indicated. 
NR = Not regulated. 
TIO = Totalloldc organics . 
. 
-
AL.I9-951WPISNL:T3816-2212 301455.221.07.000 12-8-85 4:17pm 
RESULTS OF SEPTIC TANK SAMPLING 
RADIOLOGICAL ANAl. YSES OF AQUEOUS SAMPLE 
Building ID: Bldg 6530 
Simple ID Number: 024385 
Date Sampled: 7-05-95 
P ......... , (Method) R •• uh MOA erh1.,.1 L.veI NY OllCherg. Limit" Commenla 
Radiological Analyses (pCI/I. ,. 2-0) (pCI/I.) (pCOl) (pCOl) 
Gross Alpha (9310) 5.61 ±2.88 ~.09 1.56 NR 
Gross 8018 (9310) 18.7 ± 3.3 3.7 1.70 NR 
/s0l0pic Ana(ySes (pCOl ,. 2-0) (pCOl) (pCI/I.) (pCOl) 
Tlllium (906.0) ·88.4 ± 51.9 89.3 44.2 NR 
Gamma SpectrosCOPY' (pCVmL ",2-(1) (pCVmL) (pCOl) (pCOl) 
None delected 81 MOA NO I18r1ous NL NR 
""'"' 
-
• New Mexico Waler Quality Comrol Commission Regulations (19901. Section 3-103 . 
• Analyzed in-houaa by SNUNM Depanmenl 7715. 
MOA = Minimum delecteble actMly. 
NO = Not delected above MOA Indicaled. 
NL = NOIIlsIed. 
NR = Not regu1aled. 
Al..l9-95IWPISNL:T3816-2:111 301455.221.07.000 10-12·95 12:17pm 
RESULTS OF SEPTIC TANK SAMPLING 
CHEMICAL ANALYSES OF SLUDGE SAMPLE 
Building 10: Bldg 6530 
Sample ID Number: 024385 
Dete Sampled: 7-05-95 
Percent Moisture: Not Rel!2rted 
Detection Umil NM DllCharge COA DI.charge 
P.ntlneter (Method) R •• LIIt IOL) Llmll" Limit" Commltlllll 
Vol8~l. Otpanics (B26C) (lJ9II<g) (1J9IIcg) (mgI!.) (mpIL) 
Methylene Chloride 41J 250 0.1 no=5.0 
Acetone 20008 250 NR NR 
Toluene 2200 250 0.75 no. 5.0 
Ethylbenzene 63J 250 0.75 no = 5.0 
Semivolatile Otpanics (8270) (/l(/IIcg) (pgIIcg) (mg.f.) (mgI!.) 
Phenol l500J 1600 NR nO=5.0 
- -
1,2-Dlchlorobenzene 280J 1600 NR lTO= 5.0 
Fluoranthene 250J 1600 NR lTO = 5.0 . 
Pyrone 360J 1600 NR lTO= 5.0 
bis(2-ElhylhexytIPhthalate 47008 1600 NR TTO=5.0 
di-N-OcIaIPhthalate 480J 1600 NR TTO = 5.0 
PesticidesIPCBs (8080) (pglkg) (pgIIcg) (mgI!.) (mgI!.) 
Aldrin NDX 1400 NR lTO= 5.0 
Heptachlor Epoxlde NOX 1100 NR lTO = 5.0 
Aroclor-l016 64000 16000 0.001 lTO= 5.0 
Aroclor - 1242 64000 16000 0.001 TTO = 5.0 
. 
Melals (601017470) (mglkg) (mgIkg) (mgI!.) (mgI!.) 
Arsenic 2.7J 4.9 0.1 2.0 
Barium 292 982 1.0 20.0 
Cadmium 16.0 2.5 0.01 2.8 
Chromium 79.9 9.8 0.05 20.0 
Copper 1130 12.3 1.0 16.5 
lead 155 1.5 0.05 32 
Manganese 141 7.4 02 20.0 
Refer to footnotes at end of table. 
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RESULTS OF SEPTIC TANK SAMPLING 
CHEMICAL ANALYSES OF SLUDGE SAMPLE 
Building ID: Bldg 6530 
Sample ID Number: 024385 
Dllte Sampled: 7-05·95 
Percent Moisture: Not Rel1Qrted 
Detection Umlt NMOlac"'", COA Olae ... rgo 
P ......... , (Method) R •• ull IOL) Limit" Limttl' Commenta 
MetBlB (601017470) (mgIkg) (m¢cp) (m¢.) (m¢.) 
Nlekel 118 19.6 02 12.0 
Selenium 4.8 2.5 0.05 2.0 
Sliver 7.9 4.9 0.05 5.0 
ThaDlum NO . 4.9 NR NR 
Zinc 1230 9.8 10.0 2M 
Mereury 6.1 0.49 0.002 0.1 
NoIM: 
• New Mexico Wate, Quality Control CommIssion Repulal/ons (1990). Section 3-103. 
b City of AlbuquerQue Sewer Use and Wastewater Control Ordinance (1993). Section 8-9-3 M - maximum alloWable concentration tor grab sample. 
B = Analyle detected In method blank. 
DL = Detection IImJt indicated on laboralory ,eport 
IOL = Instrument deteetJon "mit. 
J = EStimated concentration 01 analyle. be_en OL and IOL. 
NO E NOI detecled aboVe OL Indicated. 
NR = Not ragulaled. 
X = Elevated detection ~m~ caused by lnte~erence with PCBs. 
A1.I9-95IWP1SNL:T3BI6-2412 301455221.07.000 lNI-95 4:18pm 
RESULTS OF SEPTIC TANK SAMPLING 
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 
Building ID: Bldg 6530 
Sample ID Number: 024385 
Date Sampled: 7-05-95 
Percent Moisture: Not Re(!2rted 
NM DI.charge 
Parameter (Method) Relutt MDA Critical Level Limit" Commenll 
Isotopic Analyse:! (pCiIg ,. 2-0) (pCiIg) (pCVg) (pCVp) 
Plutonium-239/240 0.023 ± 0.016 0.014 0.010 NR 
PIUlonium-238 0.003 ± 0.007 0.017 0.012 NR 
Strontium-90 -O.02± 0.00 0.19 0.09 NR 
Thorium-232 0.26 ± 0.11 0.037 0.030 NR 
Thorium-230 0.95 ± 0.28 0.048 0.038 NR 
Thorium-226 0.44 ± 0.16 0.066 0.045 NR 
Uranlum-238 5.47 ± 0.97 0.056 0.032 NR 
Uranium-2351236 - 1.4lI ± 0.29 0.041 0_025 NR 
Uranlum-234 11.0±1.9 0.052 0.030 NR 
Ory Gamma Spectroscopy (pCVg ~ 2-0) (pCVp) (pCVg) (pCiIg) 
Cesium-l37 0.023 ± 0.081 0.008 0.004 NR 
Cesium-l34 NO 0.007 0.D04 NR 
POlassium--40 5.81 ± 0.57 0.10 0.046 NA 
Chromium-51 NO o.on 0.038 NA 
Iron-59 ND 0.022 0.011 NR 
Coban-oo ND 0.010 0.005 NA 
Zircon~um--95 NO 0.017 0.008 NR 
Ruthenium-l03 NO 0.009 0.004 NR 
Ruthenium-lOS NO 0.071 0.034 NR 
Cerium-l44 NO 0.041 0.02 NA 
Thallum-208 0_13 ± 0.02 0.009 NL NA 
Lead-21 0 0_51 ± 0.15 0.15 NL NA 
Lead-212 0.37± 0.04 0.01 0.005 !'fA 
Lead-214 0.31 ± 0.03 0.02 0.008 !'fR 
Bismullr212 0.31 ± 0.08 0.07 Nt NA 
BismUllr21~ 0.34 ± 0.04 0.02 NL NA 
Refer to footnotes at end of table. 
ALl9-951WPISNL:T3816-25/1 301455.221.07.000 10-12-95 12:18prn 
RESULTS OF SEPTIC TANK SAMPLING 
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE 
Building ID: Bldg 6S3O 
S.mple 10 Number: 024385 
DIIte S.mpled: 7·05-95 
Percent Moisture: Not R81!!):rted 
NM Dlocluorge 
Parameter (MetllacI) Reoult MDA Critical Level Limit' Commenta 
. 
Dry Gamma Spectroscopy (pCVg", 2-<» (pCVp) (pCVp) (pCVg) 
Radium-226 0.32 ± 0.02 0.02 0.008 30.0' 
Radium-228 0.34 ± 0.04 0.03 0.017 30.0' 
Actlnlum-228 0.34 ± 0.04 0.03 0,017 NR 
Thorium-231 NO 0.24 0.12 NR 
Thorium-232 0.34 ± 0.04 0.03 0.017 NR 
Thorium-234 .1.48 ± 0.22 0.10 0.048 NR 
Uranium-235 0.12 ± 0.01 0.05 0.023 NR 
U"!nlum-238 - 1.48 ± 0.22 0.10 0.048 NR 
Amerlcium-241 NO 0.015 0.008 NR 
Notes: 
• New Mexico Water OualHy Control Commission Regulations ~1990). Section 3-103. 
• Isotopic uranium analyzed by NAS-NS-3050; pMonium by Sll30281Sl13033; strontium by 7500-SR; thorium by NAS-NS-SOO4. 
, Analyzed by method HASL 300 at Quante"". SI. louis. 
• NMWacCR standard for Ra·226 ~ Ra,228 COmbined in pClIL. 
MOA = Minimum datectable actMty. 
NO = Not datected above MOA In<lcated. 
Nl = Not listed. 
NR ~ Not regulated. 
Al.I9-95IWPISNL:TS816-2512 301455.221.07.000 10-12-95 12:18pm 

ANNEX B 
DSS Site 1027 
Gore-Sorber™ Passive Soil-Vapor Survey.Analytical Results 
16ORE)'! w. L. GORE & ASSOCIATES, INC. 
Ctea~ve Technologies 
_wide 
100 CHESAPEAKE BLVD., P.O. BOX 10· ELKTON, MARYLAND 21922·0010' PHONE: 410{392·7600 
FAX: 410/506-4780 
June 6, 2002 
Mike Sanders 
Sandia National Laboratories 
Mail Stop 0719 
1515 Eubank, SE 
Building 9925, Room 108 
Albuquerque, NM 87123 
GORE·SORBER8 EXPLORATION SURVEY 
GORE·SORBER8 SCREENING SURVEY 
Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Gore Production Order Number: 10960025 
Dear Mr. Sanders: 
Thank you for choosing a GORE-SORBER® Screening Survey. 
The attached package consists of the fonowing information (in duplicate): 
• Final report 
• Chain of custody and analytical data table (included in Appendix A) 
• Stacked total ion chromatograms (included in Appendix A) 
Please contact our office if you have any questions or comments concerning this report. We 
appreciate this opportunity to be of service to Sandia National Laboratories, and look forward 
to working with you again in the future. 
Sincerely, 
W.L. Gore & Associates, Inc. 
hrfe/.~ 
JayW. Hodny, Ph.D. 
Associate 
Attachments 
cc: Andre Brown (W.L. Gore & Associates, Inc.) 
I:IMAPPINGIPROJEC1S\I0960025\020606R.DOC 
ASIA· AUSTRALIA· EUROPE· NORTH AMERICA 
GORE·SORBER and PETAEX are registered service maries of W. l. Gore & Associates.lnc4 
GORE-lEX and GORE-SORBER are regis1ered trademarks of W. l. Gore & Associates, Inc. 
16ORE)t 
Creative Technologies 
I'Ibrldwide 
W. L. GORE & ASSOCIATES. INC. 
100 CHESAPEAKE BLVD .• P.O. BOX 10· ELKTON. MARYLAND 21922-0010, PHONE: 410/392-7600 
FAX: 4101506-4780 
10f6 
GORE-SORBER- EXPLORATION SURVEY 
GORE-SORBER" SCREENING SURVEY 
GORE-SORBER® Screening Survey 
Final Report 
Non-ER Drain & Septic 
Kirt1and AFB, NM 
June 6, 2002 
Prepared For: 
Sandia National Laboratories 
Mail Stop 0719, 1515 Eubank, SE 
Albuquerque, NM 87123 
W.L. Gore & Associates, Inc. 
Written/Submitted by: 
Jay W. Hodny, Ph.D., Project Manager 
Reviewed/Approved by: 
Jim E. Whetzel, Project Manager 
Analytical Data Reviewed by: 
Jim E. Whetzel, Chemist 
]:\MAPPING\PRoJECTS\J096OO2S\D20606R.DOC 
This document shall nol be reproduced, except infull, withoulwrinen approval ofW.L. Gore & Associates 
ASIA, AUSTRALIA· EUROPE· NORTH AMERICA 
GORE-SORBER and PETREX are registered service marks of W. l. Gore & Associates. Inc. 
GORE-lEX and GORE-SORBER are registered trademarks of W. L Gore &. Associates, Inc. 
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GORE-SORBER® Screening Survey 
Final Report 
REPORT DATE: June 6, 2002 
SITE INFORMATION 
Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM 
Customer Purchase Order Number: 28518 
AUTHOR: JWH 
Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX 
FIELD PROCEDURES 
# Modules shipped: 142 
Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002 
# Modules Installed: 135 
Field work performed by: Sandia National Laboratories 
Retrieval date(s): 518,9,10,14,15,16,2112002 
# Modules Retrieved: 131 
# Modules Lost in Field: 4 
# Modules Not Returned: ] 
Exposure Time: -15 (days) 
# Trip Blanks Returned: 3 
# Unused Modules Returned: 3 
Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/2412002@1 :30PM By: MM 
Chain of Custody Form attached: " 
Chain of Custody discrepancies: None 
Comments: 
Modules # 179227, -228, and -229 were identified as trip blanks. 
Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field. 
Module # 179231 was not returned. 
Modules #179230, 232, and -233 were returned unused. 
GORE·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
30f6 
GORE-SORBER® Screening Survey 
Final Report 
ANALYTICAL PROCEDURES 
W.L. Gore & Associates' Screening Module Laboratory operates under the guidelines of its Quality 
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with 
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of 
Calibration and Testing Laboratories", third edition, 1990. 
Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off 
the bottom of the sample module and transfening one or more exposed sorbent containers (sorbers, each 
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers 
remain clean and protected from dirt, soil, and ground water by the insertionlretrievalcord, and require 
no firrther sample preparation. 
Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two 
instrument blanks, a sorber containing 5Jlg BFB (Bromofluorobenzene), and a method blank: are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50Jlg are analyzed at the beginning of each run. The criterion for each target compound is less than 35% 
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has 
the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of 1 OJlg per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined 
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference 
standard; and, 3) the analyst's judgment. 
NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date ofanalysis. 
Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Instrument ID: # 2 Chemist: JW 
Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (AI) 
Deviations from Standard Method: None 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target 
compound masses reported in data table cannot be compared to the mass data from the other 
modules directly. 
Module #179101, no identification tag was returned with this module. 
GORE·SORBER is a registered trademark and service mark ofW. L. Gore & Associates 
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DATA TABULATION 
# CONTOUR MAPS ENCLOSED: No contour maps were generated. 
NOTE: All data values presented in AppendiJI A repre!ent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore & As!ociates, Inc., as identified in the Chain of Custody 
(Appendil A). The measurement traceability and instrument performance are reproducible and accurate for the 
measurement process documented. Semi-quantitation of the compound mass is based on either 8 single-level (QA Level 
1) or three-level (QA Level 2) standard calibration. 
General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 
variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety offactors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 
• Soil gas signals reported by this method cannot be identified specifically to soil adsorbed, 
groundwater, and/or free-product contamination. The soil gas signal reported from each 
module can evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (i.e., the site is 
known to have groundwater contamination only). 
• QAJQC trip blank modules were provided to document potential exposures that were not 
part of the soil gas signal of interest (i.e., impact during module shipment, installation and 
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas 
modules to those modules placed in the subsurface. However, the trip blanks remain 
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may 
indicate potential impact to modules other than the contaminant source of interest. 
GORE-SORBER is a registered trademark and service mark ofW. L Gore & Associates 
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• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered 
together around a central gas chromatograph elution time in the total ion chromatogram. 
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface. 
UPEs observed early in the chromatogram are considered to indicate the presence of more 
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of 
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids. 
Project Specific Comments: 
• Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial 
number of each module is incorporated into the TIC identification (e.g.: 123456S.D 
represents module #123456). 
• No target compounds were detected on the trip blanks andlor the method blanks. Thus, 
target analyte levels reported for the field-installed modules that exceed trip and method 
blank levels, and the analyte method detection limit, have a high probability of originating 
from on-site sources. 
• A small subset of modules was placed at each of several site locations; therefore no contour 
mapping was performed. Larger and more comprehensive soil gas surveys may be 
warranted at the individual sites where elevated soil gas levels were observed. 
GORE·SORBER is • registered trademark and service mark of W. L. Gore & Associates 
UNITS 
IIg 
MOL 
bdl 
nd 
ANALYTES 
BTEX 
BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
CI1,CJ3&CI5 
UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
124TMB 
ctl2DCE 
tl2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
·IIDCA 
CHCl 3 
lllTCA 
12DCA 
CCI4 
TCE 
OCT 
PCE 
CIBENZ 
14DCB 
BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
Non-ER Drain & Septic, Kirtland AFB, NM 
micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 
combined masses of benzene, toluene, ethylbenzene and total xylenes 
(Gasoline Range Aromatics) 
benzene 
toluene 
ethylbenzene 
m-, p-xylene 
o-xylene 
combined masses of un de cane, tridecane, and pentadecane (Cll+C13+C15) 
(Diesel Range Alkanes) 
undecane 
tridecane 
pentadecane 
combined masses ofl,3,5-trimelhylbenzene and 1,2,4-trimethylbenzene 
1,3,5-trirnethyTbe~e 
1,2,4-trimethyTbenzene 
cis- & trans-I ,2-dicbloroethene 
trans-I,2-dichloroethene 
cis-l,2-dichloroelhene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I ,l-dichloroethane 
chloroform 
I ;l,l-trichloroethane 
1,2-dichloroethane 
carbon tetrachloride 
trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1,4-dichlorobenzene 
unexposed trip blanks, travels with the exposed modules 
QA/QC module, documents analytical conditions during analysis 
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APPENDIX A: 
1. CHA1N OF CUSTODY 
2. DATA TABLE 
3. STACKED TOTAL ION CHROMATOGRAMS 
4. COLOR CONTOUR MAPS 
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GORE-SORBER® Screening Survey Chain of Custody 
For W.L. Gore & Associates use only r 
160RE:Ji' 
Production Order # ......... 1>.L09:u6wOO2 ....... S.L.-______ _ 
.-....=...- W. L. Gore & Associates, Inc., Survey Products Group 
100 Chesapeake Boulevard. Elkton, Maryland 21921 • Tel: (410) 392-7600 • Fax (410) 506-4780 
lnstructlOns: Customer must complete ALL shaded cells \Z 
Customer Name: SANDIA NATIONAL LABS Site Name: NON-ERqUAIN+ SEPTIC --~~~~~~~~~-------
Address: ACCOUNTS PAYABLE MSOI54 Site Address: KlVL !IffTAFB, NM 
P.O,BOX 5130 "~~I (2:;';":;:;'TLA~;;-,..J7iD:::=c.:..;.:.:=--------------
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS 
Phone: __ ---=5::.;:0::::5-=-2:.::84:..:.-..:3.::.30:::3~ _ __;'_,_.,._-----
FAX: 5"0 r- 2--t) 4- Z b I (., 
Customer Project No .. ;..: ____________ __ 
Customer P.O. #: 28518 Quote #: 211946 
Serial # of Modules Shipped It of Modules for Instal1ation 135 # of Trip Blanks ---1-
\--#_1_7_90_87 __ · _#_17-.,.9_144_-1 .... : 1t;":'U"rt;B'fl;;~,Ah,l;l1'f.~.~ Total Modules Shipped: 142 
# 179150 • # 179233 e", I::rit},f{il'lS,c.:i,:.#}tfi'lttr Total.MOdulesReceived: . 14"2-
\-----.-,,----F Tota'l Modu' les In' sta'lled' 1 '3 .~ 
I-# ____ Tt__ --i (! 4!&~ .... ~,. ....... .... -
#----.-#-----1.. # .~"lt~.~J"/,II,! . Serial4t (JfTripBlanks (Client Decide~' # 
( . #I 1\\ ~"",flniJttl -4!-J<lll:S,1 #,t1t;Z;,z,SI:! # # 
.# 1.11 -# illI# 
-------+ 
. # I'. # _ #lI :# # 
# . # Iy # - iI:#:# # 
:# -il # -'II # # # 
# #. li:# - :# #I # . :# 
Prepared By: rill •• , 171"J.---, 4t # # 
Verified By: ~J/.La~.u ~L~1I4I# 
Insta1Jation Peffonn~d·By:·u Installation Method(s} (circle those too/apply): 
Name (please print): C Ici:S~ &1 u ",oJ r Art 4 . Slide Ha::-er Hammer Drill Auger 
Compan¥/Affiliation: C:-::....Je...., /.rJ"'"' Other: Q..~r:'~L!,e£. 
Pieces 
PieCes 
Pieces 
Installation Starl'Date and Time:4/~Vo 'Z-- 10 e.(st @PM 
]nstallation Complete'Dale and Time: 5'/ (./l) '2-- 10'11 () I ~PM 
ltetrieva1 Perfonned By: f Total Modules Retrieved_' ______ _ 
Name (please print): c:tt-lS'f:/Z.:( o.u,,.jrA""/.f TotalModulesLostinField: 
Company/Affiliation: I S,AJ '-!/U........ Total Unused Modules Returned: 
Pieces 
Pieces 
Pieces 
Retrieval Start Date and Time: ~8/rJ"Z-- I I : AM .PM 
Retrieval'Complete Datr and. TiJ9t;' f I : AM PM 
Relinquished By (;A--- 1./ J{ ----- Date Time Received B, . M I K6. ~ Date 
Affiliation: W.L. Gore l'f ~s~o~at~ IncI A J- 4--of, [-;': UI Affiliation' ::'U-M..l.i0\ J F.. f 3- ,,- 1:)2 
l{elinquished By 'LA/{,/-"Ih.l_' ."'HP\..'J. Date Time Received B))L",---------
.. ~ffiliation: r,{5t; G I U ~J{Hn I z.;j~ Affiliation: Date 
Time 
Time 
.. lin qui shed By Date Time Received B ."Zi .~ I'I'1...UIffJ'./ Date Time 
I Affiliation Affiliation: ·W.L. 6£re & Associa'tJ,lnc. j51:?tI';:( P/:OD 
GORE· SORBER ® Screening Survey is a registered service mark ofW.L Gore & Associales. Inc. FORM8R.8 
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GORE-SORBER@ Screening Survey Chain of Custody 
,_ _ PrFor W.L Gore & Associates use only 
.. oduction Order # ~1D,""Qt.U6""OO"",?,-,5 ______ _ 
I oGRE?\, c-.--=- W. L. Gore & Associates, Inc., Survey Products Group 
lOa Chesapeake Boulevard. Elklon, Maryumd 21921 • Tel: (410) 392·7600. Fax (410) 506-4780 
instructions: Customer must wmjJlete@ shaded cells 
Customer Name: SANDIA NATIONAL LABS 
Address: ACCOUNTS PAY ABLE MSOl54 
P,O.BOX 5130 
ALBUQUERQUE NM 87185 U.S.A 
Phone: 505-284·3303 
FAX: 
Site Name: NON-ER DUAIN+ SEPTIC 
Site Address: KlVL 2:le-AFB. NM 
121 (2-TiA'1 D 
Project Manager: MIKE SANDERS 
Customer Project No . .;...: ____________ _ 
Customer P,O. #: 28518 Quote#: 211946 
Serial # of Modules Shipped # of Modules fqr Installation ~ # of Trip Blanks ---1-
# 179087 # 179144<~ ,<:i,. . Total" 142 
f-#-17~9n-=-50--#::-::-::1'17=923::--3-1 ~., . . . Total· Modules n . \ 4"2.-
# # # • # Total Modules ., .'ftll ... -t· D 'c.:;-
Pieces 
Pieces 
Pieces 
# ___ :__ -II",:I-..,,--:· __ -::: __ -t-::-:~~=n.~a:~,of ~rip Blan~ (Client rI:. 
~:-------:-----+j0~:=====~.:~==~~#;··.·;· .. ~·~_~·~.r~:tt1~~.========t:~=======:j 
# # [' # 41 1# # . # 
# # .... ' .. # . # # # # 
..... ~----------------I--::-~------~-----------+----------~~ 41 # ,. # # # # 1# 
Prepared By: rOn .. ·· 17C)""'---
Verified By: '1r ~..AJ.L a.~_ /L)" ",...t'; [# II 
## 
Installation Method(s) (circle those that apply): 
Slide " Hammer Drill Auger 
. Other: 6 £:.1"",4'o. • .{Se 
logJST . ~PM 
• , .11. 
: Date and Time: 5-/ t./~.?--. 
R""it"al Start Date and Time: 0 8/7)"2-- I 
Retrieval' Date and Titye.i,' I 
Relinquished By . (;J-::::: ~. hI_ """'--
Affiliation: WL Gore~, Ii Jnr 
Date Time 
J- 'l--ol ."/.: UJ 
Date Time 
It" -11 "D~ 0'/1., 
Dace Time 
. 
Total Modules ,,~ .. ,~ 
Total Modules Lost in Field: 
7'1 
4 
6WPM 
Pieces 
Pieces 
Total Unused Modules Returned: "'_3 Pieces 
I 
I 
.' 
; 
; 
Receivedtl. V'lA.lllo, S,.",..,r\OI/S 
Affil;~t;nn' ~;.u.-. A,..., {,. \;~ 
Received By1-'-·---------
Affiliation 
AM PM 
AM PM 
Date 
Time 
Time 
Received I", ''/... 7J..1,.n&lr' Date Time 
. 
Affiliation: W L - /' j & Associates ,h'I . , ..:-'. III .. ",. '..' " 
. U<M'e :,'mc. loJ, I,:), ,:)L~ 
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MODULEiI 
SITE NAME & LOCATJON 
MOOULElN 
WATER RETRIEVAL 
DATEmME 
EVIDEJIlCE OF 1 1Q1 III'> 
HYDROCARBONS (LPH) 
or 
HYDROCARBON OooR 
(CMcA;GJ 
(ch~ck one) COMMENTS 
. J.P}l ODOR . NONE YES rw 
2. )79088 • -Oe 'Z-'t- I 7 6's -.3 
3. 179089 ~A 30 a:s- 2.. 
4. 1/9090 o'tAo . Gt.-t 
is. .179091. V". /?P.C2. • V " / .::n -4 
1..Q. 179096 II~ t1 '/PO /,,'2,;,//-- ==-5 
11. 1/9097 11'5" -In 
12. 179098 l"2-l~ I • ......::I 
13. 179099 I Z4~ -'3 
14. 179100 T~ -2 
IS. 179101 (i,,;~ / ~ ~ I 
18. ]79104 JdJ)~ _I 
19. )791~ v' 143 -::e 
20. 179106 V 1440 '1[/ .1, 17 _"2.. 
22. 179108 / o~3 - i:. 
• 23. 179109 d't~ . - 4 
. ! 24. 179110 60,01 I ... 2 
25. 179111 0'1, -:- ... .3 
26. 179112 ,if o'l 3 :. --..v -,~ - r 
33. 179119 /)''/..2.. t: 
34. 179120 (fi'$/ "4 
.3.5. 179121 oq.fz 7.. 
36. 179122 0';4-1 
37. 179123 ottS(, -"I r 001.. '3 
~ 179l2.S 1043 7 '4 
["40.. 179126 1051- . 3 
•l...C~~~'L~J791~~~~~"~D3~~,~v~r~O'4~/ILL __ ~ __ L-__ L--L __ ~~'~It~~~2 ...:!,. 179128 )42-0 ';n"O-a'j. lot{.5 [/0 ~ r 1/ -.. II 2. 
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) 
DATE 
ANALYZED 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
512012002 
5/21/2002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
5/21/2002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
512112002 
513012002 
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SAMPLE 
NAME 
MDL= 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179~~~ 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 
BTEX, ug BENZ, ug 
0.D3 
0.03 nd 
nd nd 
nd nd 
0.02 nd 
0.13 nd 
nd nd 
0.00 nd 
0.00 nd 
nd nd 
nd nd 
0.05 nd 
0.02 nd 
nd nd 
nd nd 
0.06 nd 
0.Q1 nd 
0.44 nd 
0.01 nd 
nd nd 
0.03 nd 
0.09 nd 
0.06 nd 
0.02 nd 
0.00 nd 
. rul nd 
0.04 nd 
0.02 nd 
nd nd 
0.02 nd 
nd nd 
0.09 nd 
0.16 nd 
0.08 lid 
0.33 nd 
0.07 0.05 
nd nd 
nd nd 
0.10 nd 
GORESC RBER SCREE. 1SURVEY ANAL YTlCAl RESULTS 
~ INOlA NAT!ONAL LASS, ALSUOUEROUE, !>1M ORE STANDARD TARGET VOCslSVOCs (A 1) 
NO ~-ER DRAIN AND SEPTIC, KIRTlAND AFB, NM 
SITES C:CT AND CCX - PRODUCTION ORDER #10960025 
TOl, ug EIBEN , ug mpXYl, ug oXYl lIg C11, C13, &C15, Ug UNDEC, ug 
0.02 0.01 0.01 0.01 
nd bdl 0.01 0.02 0.51 
nd nd nd nd 0.53 
nd nd nd nd 0.35 
nd nd 0.02 nd 0.94 
0.06 nd 0.05 0.02 0.12 
nd nd nd nd 0.22 
nd nd bdl nd 0.33 
bdl nd nd nd 0.41 
nd . nd nd nd 0.45 
nd nd nd nd 0.44 
nd nd 0.03 0.02 0.60 
nd nd 0.02 nd 0.80 
nd nd nd nd 0.63 
nd nd nd nd 0.24 
0.04 nd 0.02 nd 1.66 
nd nd 0.01 nd 0.45 
0.19 0.04 0.17 0.04 1.04 
nd nd 0.01 nd 0.39 
nd nd nd nd 0.08 
0.03 bdl nd nd 0.48 
0.07 nd 0.02 nd 0.30 
0.04 nd 0.02 bdl 0.04 
'nd nd 0.02 nd 0.00 
bdl nd nd nd 0.03 
nd nd nd nd 0.07 
0.03 nd 0.01 nd 0.02 
0.02 nd nd nd 0.02 
nd nd nd nd 0.09 
nd nd 0.02 nd 0.09 
nd nd nd nd 0.05 
0.D7 nd 0.03 nd 1.21 
0.11 I nd 0.05 nd 0.05 
<l.06 lid 0.01 nd 0.06 
0.21 nd 0.09 0.03 0.12 
nd nd 0.02 nd 0.05 
nd nd nd nd 0.05 
nd nd nd nd 0.00 
0.08 nd 0.02 nd 0.05 
No mdl is avaJiable for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 
ESTIMATED If any of the individual compounds \NEIre reported as bdl. 
0.02 
0.04 
0.03 
0.04 
0.06 
0.03 
0.04 
0.04 
0.03 
0.05 
0.06 
0.04 
0.04 
0.05 
0.04 
0.11 
0.04 
0.11 
0.04 
0.04 
0.03 
0.09 
0.03 
bdl 
0.03 
0.04 
0.02 
0.02 
0.04 
0.03 
0.03 
0.05 
0.05 
0.04 
0.07 
0.04 
0.03 
bdl 
0.04 
TRIDEC, ug PENTADEC, ug TMBs, ug 
0.Q1 0.02 
0.02 0.45 0.06 
0.02 0.48 0.00 
0.02 0.29 0,00 
0.03 0.85 0.04 
0.04 0.05 0.03 
0.01 0.17 0.00 
0.01 0.28 nd 
0.01 0.37 nd 
0.06 0.34 0.00 
0.05 0.33 0,06 
0.02 0.53 0.03 
0.02 0.74 0.00 
0.01 0.57 0.00 
0.03 0.18 nd 
0.21 1.33 0.00 
0.03 0.38 0.00 
0.05 0.89 0.04 
0.01 0.34 0.00 
0.02 0.03 0.00 
0.03 0.43 0.00 
0.12 0.10 0.04 
0.01 bdl 0.00 
bdl bdl 0.00 
bdl bdl 0.00 
0.01 0.02 0.00 
bdl bdl 0.00 
bdl bdl 0.00 
0.02 0.03 0.00 
0.03 0.03 0.00 
0.02 bdl nd 
0.32 0.85 0.00 
bdl bdl 0.00 
0.02 bdl 0.00 
0.03 0.02 0.00 
0.02 bdl 0.00 
0.01 bdl nd 
nd bdl nd 
0.01 bdl nd 
SAMPLE 
NAME 124TMB, Ug 135TMB, Ug ctI2DCE, ug 
MOL: 0.03 0.02 
179087 0.06 bdl nd 
179088 bdl bdl nd 
179089 bdl bdl nd 
179090 0.04 bdl nd 
179091 0.03 bdl nd 
179092 bdl nd nd 
179093 nd nd nd 
179094 nd nd nd 
179095 bdl nd nd 
179096 0.06 bdl nd 
179097 0.03 bdl nd 
179098 bdl nd nd 
179099 bdl nd nd 
179100 nd nd nd 
179101 bdl bdl nd 
179102 bdl nd nd 
179103 0.04 bdl nd 
179104 bdl nd nd 
179105 bdl nd nd 
179106 bdl bdl nd 
179107 0.04 bdl nd 
179108 bdl bdl nd 
179109 bdl nd nd 
179110 bdl nd nd 
179111 bdl nd nd 
179112 bdl bdl nd 
• 179113 bdl nd nd 
179114 bdl bdl nd 
179115 bdl nd nd 
179116 nd nd nd 
179117 bdl nd nd 
179118 bdl nd nd 
179119 bdl bdl nd 
179120 bdl bdl nd 
179121 bdl bdl nd 
179122 nd nd nd 
179123 nd nd nd 
179124 nd nd nd 
5130/2002 
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GORE SORBER SCREEI SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABS. ALBUQUERQUE, NM 
GORE STANDARD TARGET VOCslSVOCs (A 1) 
NON·ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX· PRODUCTION ORDER #10960025 
tI2DCE, ug cI2DCE, ug NAPH&2-MN, ug NAPH, ug 2MeNAPH, ug 
0.14 0.03 0.01 0.02 
nd I'Id 0.11 0.06 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.04 0.02 0.02 
nd nd 0.15 0.10 0.05 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd nd nd I'Id 
nd nd 0.00 nd bdl 
nd nd 0.56 0.34 0.23 
nd nd 0.04 . 0.02 0.02 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.10 . 0.04 0.06 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 . nd bdl 
nd nd 0.09 0.07 0.02 
nd nd 0.00 nd bdl 
nd nd 0.Q1 0.Q1 bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.03 nd 0.03 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.00 nd bdl 
nd nd 0.02 0.02 bdl 
nd nd 0.00 nd bdl 
nd nd nd nd nd 
nd nd 0.00 nd bdl 
No mdl is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 
ESTIMATED if any of the in'" . "Jal compounds were reported as bdl. 
J 
MTBE, ug 11DCA, ug lIITCA, ug 120CA, ug 
0.04 0.04 0.02 0.02 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd' nd 0.03 nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd 0.03 nd 
nd nd bdl nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
nd nd nd nd 
.. 
~ 
SAMPLE 
NAME 
MDL:: 
179087 
179088 
179089 
179090 
179091 
179092 
179093 
179094 
179095 
179096 
179097 
179098 
179099 
179100 
179101 
179102 
179103 
179104 
179105 
179106 
179107 
179108 
179109 
179110 
179111 
179112 
179113 
179114 
179115 
179116 
179117 
179118 
179119 
179120 
179121 
179122 
179123 
179124 
513012002 
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TCE, UQ OCT,ug 
0.02 0.02 
0.78 nd 
0.22 nd 
0.21 nd 
0.13 nd 
0.09 0.20 
nd nd 
nd nd 
0.09 nd 
nd nd 
0.05 nd 
bdl nd 
bdl nd 
0.04 nd 
0.12 nd 
0.04 nd 
nd nd 
nd 0.18 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
0.14 nd 
2.52 .0.07 
0.30 nd 
0.43 nd 
2.71 nd 
1.74 nd 
2.50 nd 
7.82 0.13 
11.48 nd 
4.17 nd 
14.22 nd 
bdl 0.09 
PCE, Ug 
0,01 
0.03 
0.02 
0.03 
0.02 
0.04 
0.23 
0.03 
0.33 
0.63 
0.41 
0.56 
0.24 
0.40 
0.22 
0.14 
0.05 
0.03 
nd 
0,01 
0.05 
0.06 
0.02 
0.02 
0.02 
0.03 
nd 
0.03 
0.09 
0.06 
0.02 
0.10 
0.33 
0.88 
0.39 
0.31 
0.06 
0.24 
1.72 
14DCB,uQ 
0.01 
0.02 
nd 
nd 
nd 
bdl 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
GORE SORBER SCREl 1 SURVEY ANAlYTICAL RESULTS 
SANDIA NATIONAL LABS, ALBUQUERQUE, NM 
GORE STANDARD TARGETVOCsISVOCs (AI) 
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM 
SITES CCT AND CCX - PRODUCTION ORDER #10960025 
CHCI3, ug CCJ4, ug CIBENZ, ug 
0.03 0.03 0.01 
bdl nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nct 
nd nd nd 
nd nd nct 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd nd nd 
nd bdl nd 
nd nd nd 
nd nd na 
No mal is available for summed combinations of analytes. In summed 
columns (eg., BTEX), the reported values should be considered 
ESTIMATED if any of the individual compounds were reported as bdl. 

ANNEXC 
DSS Site 1027 
Soil Sample Data Validation Results 
RECORDS CENTER CODE: _________ _ 
SMO ANALYTICAL DATA ROUTING FORM 
PROJECT NAME: DSS Soil Sampling PROJECTfTASK: 7223 02.03.02 
ORGIMS/CFO#: 613311OS9ICF032-02 SNLTASKLEADER: ~Co=I~lin=s _______ _ 
SMO PROJECT LEAD: .,:.;H::;errer;.;,;:;,;a:..--______ _ SAMPLE SHIP DATE:""'9J2=312::.;OO2:.==... ___ _ 
ARCOC 
605670 
605730 
LAB 
GEL 
GEL 
LAB 10 
67601A 
67601B 
PRELIM DATE FINAL DATE 
10122/2002 
10122/2002 
NAME DATE 
BY 
JAC 
JAC 
CORRECTIONS REQUESTED/RECEIVED: _______________ _ 
PROBLEM #: --'io5..,...0l ....... O""'COL.------.,..._ ----"L+ofl D...;;a.~~~:....ao~1L...-­
REVIEW COMPLETED BYIDATE: W. eoQOMJ' ~ q. . n\!q r;i:. 
FINAL TRANSMITTED TOIDATE: _S-.......::O""X>=:=-""s\._P ... K ... ~~ ____ ,L...-'---;----:-__ _ 
SENT TO VALIDATION BYIDATE: ~n. tlltal02. 
RUSH VALIDATION REqkllRED EST. TAT: 1"'1 --;1=:...:.------ ___ I _____ _ 
VALIDATION COMPLETED BYIDATE: ___ -J.A~2t----_ _ ........&./l..:.I . ..::.l!.::J~. ~OJ,E:....-_ 
TO ERDMS OR RECORDS CENTER BY/DATE: ____ Cm.:::¥.l~n~ _____ ---LJII+/«:.;'t;j"jI~QP\ __ 
COMMENTS: ________________ _ 
.. 
... ,oss""_ _, 10567C,10513D ...... 0n0I00c. _Mel 
I I 1 i I I f I I I I I I I ~ ~ I j j I J I ~ ... 
rs-., 
050113-<101 S$3.W1027-SP'-SHI-.O-S I '.Z9U-" 
<1101'4-40, 653<>"1027-SP'-ElHI-2""; I l!i.o.U,Bf 
<150022-<10' a."'I104-Df'-EIH3-':l-S 4.IIU,81 
_'CJ27-s1'2-EB Pi 
0s_."Q/1CJ27-aP2-E8 R.HT 
~T 6S3O/1\l2T-S'2-0 J,B3 J.B 
~'~6S3O/11121-SP'-6H'-2Q.S 1'100- 1'100- AlQC-.,o ~14-002 eS3C'N1027-SP1-9H1-2~ c::rIIIrtI ... mIlNo atIIriIwn mil No JJ!3 UJ,A2 --"'"':.~ dIIIwm ".QUIIIod- dIII .... "..,.-. _ ..... """1Iod ~,e-ocn .53O/11121-SP2-SH'-'~ J,B3 UJ,A2 
~'&-002653O/1021-SP2-SH1-20-S J_B3 UJ~ 
~7.Q02 _OO4-Ofl-SH1-1-S J,B3 UJ~ 
!osm&-002_004-0Fl-SHf-'S-S J,B3 UJ~ 
~t-OOZ6~004-0F1-8H2-1-S J,B3 ~ 
1I!lI02ll-0020_004-0FI-SH2-1S-S J,B3 ~ 
0II9i21.Q02 09IianOO4-DF1-8H3-I-S J,B3 UJ~ 
0II9922-<lCl2_1004-0fl-B1l3-,S-S l,B3 UJ~ 
oe~ H7B11' 14-OW'1..eH1-6-.s J.83 W~ 
etWt 1.-4-DWt -B'Hl·' t..s J.B3 W~ 
Da'III:11rnm 
Analytical Quality Associates, Inc. 
616 Maxine NE ~ Albuquerque,NM87123 Phone:SOS-2~5201 Fax: 505-299-6744 Email: minteer@aol.com 
DATE: 11120/02 
TO: File 
FROM: Linda Thai 
MEMORANDUM 
SUBJECT: Organic Data Review and Validation - SNl 
Site: DSS soil sampling 
ARCOC ,. 605670, -730 GEL SOO ,. 67601 and 67608 
ProjectlTask No. 7223.02.03.02 
See the attached Data Validation WOrlc.sheets for supporting documentation on the data review and 
validation. Data are evaluated using SNUNM ER Project AOP 00-03. 
Summary 
The samples were prepared and analyzed with approved procedures using methods SW-846 
8260NB (yOC), 8270C (SVOC), 8082 (PCBs) and 8330 (HEs). Problems were identified with the 
data package that resulted in the qualification of data. 
VOC Batch" 203934 (Sample 67601-001 through -012> 
Acetone was detected in the trip blanks (TB) (67608-001 and -004) at a value> Rl. Sample 
67601-001 and -002 had acetone values> Rl but < 10X the TB value and will be qualified 
·U, B1" at the reported value. Sample 67601-010 had an acetone value> Dl, < RL and < 
10X TB value and will be qualified ·U, B1" at the RL. 
HE - Batch,. 204151 (Sample 67608-007) 
No MSIMSD, lCSIlCSD or replicate was extracted with this batch. As there is no measure of 
precision all the sample results will be qualified ·P2". 
Data are acceptable and QC measures appear to be adequate. The following sections discuss the 
data review and validation. 
Holding TlmesJPreservation 
All Analysis: The samples were properly presented and analyzed within the method prescribed 
holding time. 
CaHbration 
All Analysis: All initial and continuing calibration acceptance criteria were met except as follows: 
VOC Batch" 203934 
Vinyl acetate had %0 > 20% but < 40% in all the CCVs preceding the samples. All 
associated sample results were non-detect and no data will be qualified. 
VOC Batch # 204910 
Carbon disulfide had %0 > 20% but < 40% in the CCV preceding the samples. All associated 
sample results were non-detect and no data will be qualified. 
SVOC Batch # 203764 and 204281 
Blanks 
The CCVs preceding the samples had a %0 > 20% but < 40% for several compounds (see 
OV worksheat). All associated sample results were non-detect and no data will be qualified. 
All Analysjs: All method blank, eqwipment blank and trip blank acceptance criteria were mat except 
as mentioned above in the summary section and as folloWS: 
VOC Bmch # 203934 (Sarnole 87801-001 throygh =012) 
Both TBs (87808-001 and =004) had a l,2-dichloropropane value> RL. All associated 
samples were non-detect and no data will be qualified. 
Surroaates 
All Analysis: All surrogate acceptance criteria were met. 
Intemal Standards (ISs) 
All Ana!y§is: All internal standard acceptance criteria were met. 
Mltrix SplkelllalrJx Spike Dupllc ... (IllS_D) Analya. 
All Analysis: All MSIMSO acatptance criteria were met except as mentioned above in the summary 
section and as follows: 
YOC Batch # 204910 
No MSJMSO was reported for this batch. The LCSILCSO met aU QC acceptance criteria for 
accuracy and precision. No data will be qualified. 
SYOC Batch # 203764 and 204281 
Several compounds (see DV wo/bheet) had %R < QC acceptance criteria (75 - 125%). 
Using professional jUdgment, no data will be qualified. 
SVOC Batch # 294261 
It should be noted that only 50Dml (OF=2.x) of sample was used for the MSIMSO. H is not 
known what affect this would have on the extraction procedure and no data will be qualified. 
PCB Batch # 203726 
It should be noted that the sample used for the MSIMSO was of similar matrix from another 
SNL SOO. No data WIll be qualified. 
HE - Batch 204142 
It shOUld be noted that the sample used for the MSIMSD was of similar matrix from another 
SNL SOG. No data wiN be qualified. 
HE - Batch 204151 
The MS %R for tetryl (127%) was> QC acceptance criteria (52-124%). The associated 
sample result was non-detect and no data will be qualified. 
Laboratory Control Sample. (LCS/LCSD) Ana""" 
All Analysis: The LCS/LCSD acceptance criteria were met with the following exceptions: 
VOC Batch # 204910 and 203934 
The QC acceptance criteria for the LCS were met by the successful analysis of a second 
sourceCCV. 
It should be noted that no compound was associated with intemal standard 1,4-
dlchlorobenzene-d4. No data will be qualified as a result. 
SVOC Batch # 203764 and 204261 
It should be noted that no compound was associated with internal standard perylene-d12. No 
data will be qualified as a result. 
HE - Batch # 204151 (Samole 67608-007 (EB)) 
The LCS %R failed QC acceptance criteria for several compounds. However, a MS was 
performed on sample 67608-007 and all the %R were In criteria with the exception of tetryl 
that failed high. Sample 67608-007 was non-detect for all HE compounds, as were all the 
solis that were associated with it. There was no more sample remaining to perform a re-
extraction. Using professional judgment, no data will be qualified. 
Detection LlmltalDllution. 
All Analysis: All detection limits were properly reported. Samples were not diluted with the exception 
of sample 67601-022 which was diluted 4X for SVOC analysis. 
Confirmation Analyae. 
VOC and SVOC: No confirmation analyses required. 
fgl: All confirmation acceptance criteria were met. 
HE: The sample results were non-detect and therefore no confirmation analysis was required. 
OtherQC 
VOC: A trip blank and equipment blank were submitted on the ARCOC. No fJeld duplicate pair was 
submitted on the ARCOC. It should be noted that vinyl acetate is on the TAL for soils but not for 
waters. 
SVOC. PCB and HE: An equipment blank was submitted on the ARCOC. No freld blank or field dup 
were submitted on the ARCOC. 
No raw data was submitted with the package. 
No other specific issues were identified which affect data quality. 
Analytical Quality Associates, Inc. 
616 Maxine NE ~ Albuquerque, NM 87123 Phone: 505-299-5201 Fax: 505-299-6744 Email: minteer@aol.com 
DATE: 11121102 
TO: File 
FROM: Linda Thai 
MEMORANDUM 
SUBJECT: Inorganic Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC # 605670, 605730 
GEL SOG # 67601 and 67608 
ProjecUTask No. 7223.02.03.02 
See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. Data are evaluated using SNLlNM ER Project AOP 00-03. 
Summary 
The samples were prepared and analyzed with approved procedures using methods SW-846 
6010 (ICP-AES metals), SW-846 7471n470 (Hg), SW-846 9012A (total CN) and SW-846 
7196A (hexavalent chromium). 
Problems were identified with the data package that resulted in the qualifICation of data. 
ICP-AES - Metals Batch,. 203818lSamples 67601-013 through -024) 
Selenium was detected in the ICBlCCB at a value> DL but < RL. The sample results 
for 67601-014 through -024 were detect, < 5X the blank value and will be qualified' J, 
83". 
rCP-AES - Metals Batch" 204455 (Sample 67608 -010) 
Barium was detected In the CCB and chromium In the MB at values> DL but < RL. 
Sample 67608 -010 results were detect, < 5X ~e blank values and wiD be qualified 
• J, B3" for barium and "J, B" for chromium. 
Hexavalent Chromium - Batch #205618 (Samples 67601-013 through -024) 
The MS %R (63n1%) were < QC acceptance criteria (75-125%). Samples 67601-019 
and -020 were detect and will be qualified' J, A2". All remaining samples were non-
detect and will be qualified "UJ, A2". 
Hexavalent Chromium - Batch fI. 204193 (Sample 67608-009) 
Sample 67608-009 was received by the laboratory and analyzed after 2X the holding 
time had expired. The sample result was non-detect and will be qualified OR, Hr. 
Data are acceptable except as mentioned above and QC measures appear to be adequate. 
The following sections discuss the data review and validation. 
Holding TImHIPreservation 
All AnalYses: The samples were analyzed within the prescribed holding time and properly 
preserved except as mentioned above in the summary section. 
Calbratlon 
All Analyses: The initial and continuing calibration data met QC acceptance criteria. 
Blanks 
All Analyses: All blank crileria were met except as mentioned above in the summary section 
and as follows: . 
ICP-AES - Metals Batch., 203818 (SamPles 67601-013 through -O24l 
Selenitlm was detected it the ICBlCCB at a value> DL but < RL. Sample 67601-013 
was non-detect and will not be qualfied. 
Barium and chromium were detected in the EB at values> DL but < RL. AU 
associated sample results were> 5X the blank values and will not be qualified. 
Arsenic was detected in the ICB at a negative value with an absolute value> DL but < 
Rl. All associated sample l'e5ults were detect, > 5X MOL and will not be quaUfied. 
ICP-AES - Metals Batch # 204455 (Sample 67608 -01 Q) 
Cadmium and arsenic were detected in the CeB at values> DL but < Rl. The sample 
resultS were non-detect and no data will be qualified. 
Laboratory Control SamDJelLaboratory Control Sample Duplicate CLCSILCSD) Analy ... 
All Analyses: The LCSILCSD met QC acceptance criteria. 
Matrix Spike ellS) Analuls 
All Analvses: The MS met QC acceptance criteria except as mentioned above in the 
summary section and as follows: 
ICP-AES - Metals Batch # 203818 (Samples 67601-013 through -024) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 
ICP-AES - Metals Batch" 204455(Sample 67608 -010) 
The sample used for the MS was of similar matrix from another SNL SDG. No data 
will be qualified as a result. 
CVAA-Ha Batch # 204420 (Sample 67608=008) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 
Total Cyanide - Batch 1204703 (Samples 67601-013 and -014) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
will be qualified as a result. 
Total Cyanide - Batch #205981 (Samples 67608-008) 
The sample used for the MS was of similar matrix from another SNL SOG. No data 
. will be qualified as a result. 
Replica. Analys. 
All Analyses: The replicate analysis met QC acceptance criteria except as follows: 
ICP-AES - Metals Batch f 203818 (Samples 67601-013 through -D24) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data wiD be qualified as a result. 
ICP-AES - Metals Batch' 204455 (Sample 67608 -Dl0) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qualified as a result. 
CVAA-Ha Batch # 204420 (Sample 67608=008) 
The sample used for the replicate was of similar matrix from another SNL SOO. No 
data will be qualified as a result. 
Total Cyanide - Batch #204703 (Samples 67601-013 and -014) 
The sample used for the replicate was of simUar matrix from another SNL SOG. No 
data will be qualified as a result. 
Total Cyanide - Batch #205981 (Samples 67608-008) 
The sample used for the replicate was of similar matrix from another SNL SOG. No 
data will be qu~lified as a result. 
ICP Interference Check Sample nCS) 
ICP-AES (All batches): The Ics-AB met QC acceptance criteria. 
All Other Analyses: No ICS required. 
ICP Serial DUution 
ICP-AES CAli batches): The serial dilution met QC acceptance criteria. 
ICP-AES - Metals Batch" 203818 (Samples 67601-013 through -024) 
The sample used for the serial dilution was of similar matrix from another SNL SOO. 
No data will be qualified as a result. 
ICP-AES - Metals Batch" 204455 (Sample 67608 -Dl0) 
The sample used fer the seriaf dilution was of simifar malrix from another SNl SOG. 
No data will be qualfled IS a resuI. 
All Otller Analyses: No serial dillJtions required. 
Detection LImitsIDllutiona 
All Analyses: All detection Iimita were property reported. 
ICP-AES: All sol samples were diluted 2X-
AI Other Analyses: No dilutions were performed. 
OtherQC 
AI Analyses: An equipment blank was submitted on the ARCOC. No field blank or field 
duplicate was submitted on the ARCOC. 
It should be noted that the COC requested that metals be analyzed by method SW-846 
6020. 
No raw data was submitted with the package. 
No other specific issues were identified which affect data quality. 
Analytical Quality Associates, Inc. 
616 Maxine NE 
cO Albuquerque, NM 87123 Phone: 505-299-5201 Fax: 505-299-6744 
. Email: minteer@aol.com 
MEMORANDUM 
DATE: November 22,2002 
TO: File 
FROM: linda Thai 
SUBJECT: Radiochemical Data Review and Validation - SNL 
Site: DSS soil sampling 
ARCOC 605670 and 605730 
GEL SOG # 67601 and 67608 ProjecVTask No. 7223.02.03.02 
See the attached Data Validation Wor1<sheets for supporting documentation on the 
data review and validation. This validation was performed according to SNLlNM ER 
Project AOP 00-03. 
Summary 
All samples were prepared and analyzed with approved procedures using method EPA 
900.0 (Gross Alpha/Beta). No problems were identified with the data package that 
resulted in the qualification of data. 
Data are acceptable and QC measures appear to be adequate. The following sections 
discuss the data review and validation. 
Holding Times/Preservation 
All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 
Calibration 
All Analyses: The case narrative stated the instruments used were properly calibrated. 
Blanks 
No target ana lyles were detected in the method blank or eqUipment blank at 
concentrations> the associated MOAs. 
Matrix Spike (MS) Analysis 
The MSIMSD analyses met all QC acceptance criteria. 
Batch # 204950 (Sample e760~011) 
The sample used for the MSIMSD was of similar matrix from another SNL SDG. 
No data will be qualified. ' 
Laboratory Control Sample (LeS) Analysis 
The LCS analyses met all QC acceptance criteria. 
Replicates 
The replicate analyses met all QC acceptance criteria. 
Batch # 204950 (Sample 67608-011> 
The sample used for the replicate was of similar matrix from another SNL SDG. 
No dats will be qualified. 
Tracer/Carrier Recoveries 
No tracer/carrier required. 
Negative Bias 
All sample results met negative bias QC acceptance crileria. 
Detection limits/Dilutions 
All detection limits were properly reported. No samples were diluted. 
bttnfi.QC 
An equipment blank was submitted on the ARCOC. No field blank or field duplicate 
were submitted on the ARCOC. 
No raw data was submitted with the package. 
No other specific issues were identified which affect data quality. 
· Data Valld,tlon Swnmary 
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rill, [d 
--
,datal I (if I X 
InIIS , ' PQ.. and MIJl (orla. IL X 
D8\I:II X 
l1ioi'i fac ,_ alllIIIIIIIOR ..... I"8IlOI'Ied IDrI DI"'CMCI8IJ X 
I UtIIt. and 1 I- X 
,:- I (2 sigma errorI--.- naMlrJ X 
2.10 , provide!I X 
2.11 TAT rr l1li X 
2.12 Hold IIme8 me! X iniNo1~-
12.13 ,- X 
l..2..14 ~ AD, I ftllUit and TIC (if , x 1~~.1. iFCK._~~ 
ReIIoNed'I 
V. No 
Y. No 
'" 
X 
Contract Veri!IcaIIon ~ (ContInued) 
3.0 Data 0UI!I1ty EwU8lion 
118m V_ No If no, Sample ID No.IFr8CIIon(l) and AnaIyI/It 
3.1 IW reporting unlla approp1aIe for tllelTllllrix and meet conIraCt specIIIed or prqecI- X 
spac:ItIc requiremenIs? IIlIIIlI8ID and metals reporIad .. ppm (mgtIhr or mgIKg)1 
Tlltium repor\1Id in pioocuries per Iller WillI percent moiIIture for soiIumples7 Unlla 
coneIsIant ~ QC a.noies and ...,.. deIa 
3.2 QuanIlIaIion IImiI met for all sampIu X 
3.3 AccunIC)I X SEVERAL NW. Y1'E8 FAIlED RECO\IER'I' LIMITS FOR 
aI' cOnIroI-- ~_1lIIIDOtaCI and mel for all..,..... EXPlOSIVES LCS--NO SAMPlE LEFT FOR R6EX1RACT 
b) SurtogaIe <iata reported and met for aI organlc samples ~ by a gaa X 
chromalOgrsphy tachnique 
c) MaIrilc spice IeCOV8IY data ~ and met X TETRYL FAIlED RECOVERY LIMITS FOR EXPLOS/VE8 
..... TRIX SPIKE (_ 
3." Precision X 
al RepIIcaIa IImPIe precllion rapoRIId and mel for a~ incwganic and I'IIIIIochemiII 
samples 
bl MatrIx apb dupIIcaI8 RPO data I8pooted and mellor .. c.garic I8I1IpIas X 
3.5 Blank dala X ~ DETECTED IN AQUEOUS BlANK 
el MeIJIod or lMfIent blank data reported and mellor alllI8/IIPIII 
bl Sampling blank (e.g., fieId,lr1p, and 8QU1pmen\) data reporIad and met X 1,2-D1CHLOfiOPROpANE & ACETOM: DETECJED IN TRIP 
~KS 
SAAILU & CltROMlUWI DEl"ECTED IN EQUIPMENT BI.ANI< 
a.8 CorhCIuaI qiallllm pRWlcIed: • J' -.. 1rnaIed quantly; "8" ~ fwI1d In rneIhod )( 
blank abo\I8 the KJl for 0IgSn1c or abOve 1he PQL for Inot'gIIrIIc; V - anaI1te 
Unde\8CIaCI (_LIlts BIll below \he MDL. IOL, or MDA (radiochemlcat)l; "If' __ 1yIIs 
done beyond !he holding 1Ime 
3.7 Nanalive ~ planchet flaming Iorgl'DSB alpha/bela X 
3.B NIIII8IIve Included, correcI, and complete X 
3Jl Secood cotumn coofinnatlon dell proYIded for methodl 8330 (high expIoIIves) and X 
8082 (pesticIdesIPC8s) 
ContracI VerItIcaIIon ReYIew (ContmIed) 
4 0 callbrallan and Validation Documentation 
I Item Vea No CommenIa 
.14.1 GClMS (82eO, 8270, etc.) 
a) 12-holl/' lune check provided X 
b) Initial calibration provided X 
c) Continuing calibration pIOYided X 
d) Intemal standan:l per1om1ance date provided X 
e) Inalrumen! run logs provided X 
4.2 GClHPlC (8330 and 8010 and 8082) 
a) Initial calibfaIion provided X 
b) Continuing caIIbraIion provided X 
c) lnsb'Umant run logs provided X 
4.31norganics (metats) 
a) Initial calibn1t1on provided X 
b) Continuing calibration proYided X 
c) ICP interference check sample date provided X 
d) ICP serial dUu\Ion provided X 
e) Instrument run logs provided X 
..4.4 RadIochemIsIry 
a) Inslrument run logs provided X 
CcnIract Verillcallon Revfew (Concluded) 
5.0 Problem RI!IIOIution 
SummarIze Ih& findings iI !he IabI& below. Usl only aamplMlbclona fOr which deIk:IIIlCieI hIMI been noted. 
5amplelFl8Ction No. An8Jysia 
OI!8II1e.oo1 voc. 
~W1 voc. 
O5II8ee 002 svoc. 
Were defk:iancies unl8lOlved? ~S ~ No 
BIlled on Ih& review, this data packaga II complete. 
1'rotIIIIrnIICo8lOlullona 
PAGE 1 OF CQ,I, MISSING (JIg. 34) 
SAMPLE NUMBER CHANGEO FROM OIIIIII57.(J01-GEl NOT NOTIAED 
WRONG EXTRACTION FORM PRO\I1IlED 
If no, provide: IIOIICOIIforman report or corTeCtion request number ~ and dati COI11ICIIon raqueatwuaubmil1ed:- 11 §jlQQ2 
Reviewed by: W, P",Q 9 M s;: A g.... Data: 11.§.2()Q2 CIaeed by: Data:. ____ _ 
, 
Attachment 6 
Page 1 of 1 
CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SIIOUoo 
' ___ 'I 
'No, I -.., +/.'1 
i;;~ "~=-__ -;I::'=-.:I, 
I ..... m: 
- Iby 
- .... by 
• R ...... 
,'" 
Irg. 
><g. 
" ' .... 
Dole Tmo ". . 
0... 
-
., 
, 
, ' 
, 
LabU .. 
.. 
0810 .. 
OFF-81TE LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 
Altachment 6 
Page 1 of 1 
CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 
OFF-srre LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 
Palencia, Wendy J 
From: Palencia, Wendy J 
Sent 
To: 
Frida'I. No'I8mbef 08. 2002 9:33 AM 
'NicC18 McCleary' 
RE: CDrRIC:tIoa for AROOC 60567Il & 605730 I BOG 61601A & B Subject: 
Nicole, 
t did not receive corrections for the extraction form, the cyanide technical narrative, or any reviled VOC forms. 
Can you pleaSe forward theSe? 
Thanks. 
--Original Message--
From: N"1C01e MeClewy Imailto:nsbOnall.geI.com] 
Sent:Th~ay, Hovember07,20021:44NA 
To: PalencIa. Wendy J 
Cc: Edie Kent (E-mail) 
Subject: Re: ComIctlons for ARCOC 60567Q & 605130 I SDG 87601A & S 
Atlaehed please find the requested raviaiol1l. 
Sincently 
Nicole S. McCleary 
QuaIIy Assurance Ofticer 
General Engineering laboralories, Inc. 
2040 Savage Road . Cha1eston, se 29407 
P.O. Box 30712' Chartestan, SC 29411 
Phone: (843) 556-8171 ext. 4208 
Fax: (843) 766-1178 
Email: nsbGgel.com 
WebsIte: hltjJ:lhwIw.lilaLnet 
"Palencia. WerwJy.r wrote: 
> Name: eorredie11-5-2002.doc 
> eortedie11-5-2002.doc Type: WlNWORO File (8JlPlc:ationhn8word) 
> Encoding: ba8e64 
1 
Date: 11-5-2002 
To: Nicole McCleary From: Wendy J. Palencia 
Company: GEL Org: 8133 
Phone: (843) 558-8171 Phone: (505) 844-3132 
Fax: (843) 788-1178 Fax: (505) 844-3128 
CorrectIon Request 
coc: 605670 & 605730 SOO: 67801A & B Tracking No: 5206 
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The following problema W8I8 noted In this data package: 
• Page 1 of the COA for voc sample 1059919-001 was omitted. 
• The wrong extraction form was sent for 8VOC sample J¥059856-002. 
• The QC statement in the technical nalT8tive for cyanide states that a lANL 
sample was used for the QC. This was an SNL sample (pg.788). 
• Sample 1059857-001 was changed to 1059933-001. Apparently GEL was not 
notified of the change (I apologize for this). Please correct this number on the 
COA and auociated forms. 
Thank you, 
Wendy 
SIndII NatIonIIl.IbomoIIII 
Sample MalI8genI8rIt 0fIIce 
P.O. Box 5800 
Albuquerque, New MexIco 87185-1331 
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DSS SITE 1027: RISK ASSESSMENT REPORT 
L Site Description and History 
Drain and Septic Systems (DSS) Site 1027, the Building 6530 Septic System, at Sandia 
National Laboratories/New Mexico (SNUNM), is located in Technical Area (TA)-Ill on federally 
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department 
of Energy (DOE). The septic system consisted of a septic tank connected to two seepage pits. 
Available information indicates that Building 6530 was constructed in 1960 (SNUNM March 
2003), and it is assumed that the septic system was also constructed at that time. By June 
1991, the septic system discharges had been routed to the City of Albuquerque sanitary sewer 
system (Jones June 1991). The old septic system line was disconnected and capped, and the 
system was abandoned in place concurrent with this change (Romero September 2003). 
Environmental concern about DSS Site 1027 is based upon the potential for the release of 
constituents of concern (COCs) in effluent discharged to the environment via the seepage pits 
at this site. Because operational records are not available, the investigation for DSS Site 1027 
was planned to be consistent with other DSS site investigations and to sample for the COCs 
most commonly found at similar facilities. 
The ground surface in the vicinity of the site is flat to very slightly inclined to the west. The 
closest major drainage lies south of the site and terminates in the playa just west of KAFB. No 
springs or perennial surface-water bodies are located within 1.9 miles of the site. Average 
annual rainfall in the SNUNM and KAFB area, as measured at Albuquerque International 
Sunport, is B.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor 
because the surface slope is flat to gently inclined to the west. Infiltration of precipitation is 
almost nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the 
annual rainfall (SNUNM March 1996). Most of the area immediately surrounding DSS 
Site 1027 is paved with some native vegetation, and no storm sewers are used to direct surface 
water away from the site. 
DSS Site 1027 lies at an average elevation of approximately 5,404 feet above mean sea level. 
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated 
silts, sands, and gravels. The depth to groundwater is approximately 480 feet below ground 
surface (bgs). The direction of groundwater flow is to the west-northwest in this area (SNUNM 
March 2002). The nearest groundwater monitoring wells are TAV-MW2, approximately 
1,100 feet to the east, and TAV-MW5, approximately BOO feet northwest of the site. The 
nearest production wells are north of the site and include KAFB-4 and KAFB-11 , which are 
approximately 2.B and 3.2 miles away, respectively. 
II. Data Quality Objectives 
The Data Quality Objectives (DQOs) presented in the "Sampling and Analysis Plan [SAP] for 
Characterizing and AsseSSing Potential Releases to the Environment From Septic and Other 
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico" (SNUNM October 
1999) and "Field Implementation Plan [FIP), Characterization of Non-Environmental Restoration 
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Drain and Septic Systems" (SNUNM November 2001) identified the site-specific sample 
locations, sample depths, sampling procedures, and analytical requirements for this and many 
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes. The baseline sampling conducted at this site was designed to: 
• Determine whether hazardous waste or hazardous constituents were released at 
the site. 
• Characterize the nature and extent of any releases. 
• Provide analytical data of sufficient quality to support risk assessments. 
Table 1 summarizes the rationale for determining the sampling locations at this site. The 
source of potential COCs at DSS Site 1027 was effluent discharged to the environment from 
the seepage pits at this site. 
Table 1 
Summary of Sampling Performed to Meet DOOs 
DSS Site 1027 
Sampling Potential cae 
Areas Source 
Soil beneath Effluent discharged 
the septic to the environment 
system from the seepage 
seepage pits pits 
cae = Constituent of concern. 
DQO = Data Quality Object-ive. 
DSS = Drain and Septic Systems. 
NA = Not applicable. 
Number of Sample 
Sampling Density 
Locations (samples/acre) 
2 NA 
Sampling 
Location 
Rationale 
Evaluate potential 
cae releases to 
the environment 
from effluent 
discharged from 
the seepage pits 
The baseline soil samples were collected in two locations at DSS Site 1027 with a Geoprobe™ 
from two 3-foot-long sampling intervals at each boring location. Sampling intervals started at 
20 and 25 feet bgs in the southern seepage pit boring, and 15 and 20 feet bgs in the northern 
seepage pit boring. The soil samples were collected in accordance with the procedures 
described in the SAP (SNUNM October 1999) and FIP (SNUNM November 2001). Table 2 
summarizes the types of confirmatory and QA/QC samples collected at the site and the 
laboratories that performed the analyses. 
The DSS Site 1027 baseline soil samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds, 
polychlorinated biphenyls (PCBs), Resource Conservation and Recovery Act (RCRA) metals, 
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were 
analyzed by an off-site laboratory (General Engineering Laboratories, Inc.) and the on-site 
Radiation Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the 
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Table 2 
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1027 
Sample TYl='e VOCs 
Confirmat~ry 4 
Duplicates 0 
EBs and TBs NOCs onlYL 2 
Total Samples 6 
Analytical Laboratory GEL 
= Drain and Septic Systems. 
= Equipment blank. 
SVOCs 
4 
0 
1 
5 
GEL 
= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Polychlorinated biphenyl. 
= Quality assurance. 
= Quality control. 
= Resource Conservation and Recovery Act. 
PCBs 
4 
0 
1 
5 
GEL 
DSS 
EB 
GEL 
HE 
PCB 
QA 
QC 
RCRA 
RPSD 
SVOC 
TB 
VOC 
= Radiation Protection Sample Diagnostics Laboratory. 
= Semivolatile organic compound. 
= Trip blank. 
=: Volatile organic compound. 
Gamma 
RCRA Hexavalent Spectroscopy 
HE Metals Chromium Cyanide Radlonuclides 
4 4 4 4 4 
0 0 0 0 0 
1 1 1 1 0 
5 5 5 5 4 
GEL GEL GEL GEL RPSD 
Gross 
Alpha/Beta 
4 
0 
0 
4 
GEL 
.... § 
.... 
-
--
..... 
VJ 
~ 
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Table 3 
Summary of Data Quality Requirements for DSS Site 1027 
Analytical 
Methoda Data Quality Level GEL RPSD 
VOCs Defensible 4 None 
EPA Method 8260 
SVOCs Defensible 4 None 
EPA Method 8270 
PCBs Defensible 4 None 
EPA Method 8082 
HE Compounds Defensible 4 None 
EPA Method 8330 
RCRA Metals Defensible 4 None 
EPA Method 6020/7000 
Hexavalent Chromium Defensible 4 None 
EPA Method 7196A 
Total Cyanide Defensible 4 None 
EPA Method 9012A 
Gamma Spectroscopy Defensible None 4 
Radionuclides 
EPA Method 901.1 
Gross Alpha/Beta Activity Defensible 4 None 
EPA Method 900.0 
Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and 
equipment blanks. 
"EPA November 1986. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conversation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 
analytical methods and the data quality requirements from the SAP (SNUNM October 1999) 
and FIP (SNUNM November 2001). 
The QAJQC samples were collected during the baseline sampling effort according to the 
Environmental Restoration (ER) Project Quality Assurance Project Plan. The QAJQC samples 
consisted of one trip blank (for VOCs only) and one set of eqUipment blanks for VOCs, SVOCs, 
HE, PCBs, RCRA metals, hexavalent chromium, cyanide, and gross alpha/beta activity. Other 
than the rejection of the hexavalent chromium equipment blank result for analysis outside of 
holding time, no significant QAJQC problems were identified in the QAJQC samples. 
All of the baseline soil sample results were verified/validated by SNUNM according to Data 
VerificationNalidation Level 3 (SNUNM July 1994) or SNUNM ER Project Data Validation 
Procedure for Chemical and Radiochemical Data, AOP [Administrative Operating 
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Procedure] 00-03, Rev. 0 (SNUNM December 1999). The data validation reports are 
presented in the associated DSS Site 1027 proposal for no further action (NFA). The gamma 
spectroscopy data from the RPSD Laboratory were reviewed according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). The 
gamma spectroscopy results are presented in the NFA proposal. The reviews confirmed that 
the analytical data are defensible and therefore acceptable for use in the NFA proposal. 
Therefore, the DOOs have been fulfilled. 
III. Determination of Nature, Rate, and Extent of Contamination 
111.1 Introduction 
The determination of the nature, migration rate, and eldent of contamination at DSS Site 1027 
was based upon an initial conceptual model validated with confirmatory sampling at the site. 
The initial conceptual model was developed from archival site research, site inspections, soil 
sampling, and passive soil-vapor sampling. The DOOs contained in the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001) identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual model for DSS Site 1027, which is presented in Section 4.2 of the 
associated NFA proposal. The quality of the data used to specifically determine the nature, 
migration rate, and eldent of contamination is described in the following sections. 
111.2 Nature of Contamination 
Both the nature of contamination and the potential for the degradation of COCs at DSS 
Site 1027 were evaluated using laboratory analyses of the soil samples. The analytical 
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals, 
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta 
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the 
COCs and potential degradation products at DSS Site 1027. 
111.3 Rate of Contaminant Migration 
The septic system at DSS Site 1027 was deactivated in the early 1990s when Building 6530 
was connected to an extension of the City of Albuquerque sanitary sewer system. The 
migration rate of COCs that may have been introduced into the subsurface via the septic 
system at this site was therefore dependent upon the volume of aqueous effluent discharged to 
the environment from this system when it was operational. Any migration of COCs from this 
site after use of the septic system was discontinued would have been predominantly dependent 
upon infiltrating precipitation. However, it is highly unlikely that sufficient precipitation could 
have reached the depth at which COCs may have been discharged to the subsurface; most of 
the area around the site is covered by pavement. Analytical data generated from the soil 
sampling conducted at the site are adequate to characterize the rate of GOG migration at DSS 
Site 1027. 
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iliA Extent of Contamination 
Subsurface baseline soil samples were collected from boreholes drilled at two locations 
beneath the effluent release points (seepage pits) at the site to assess whether releases of 
effluent from the septic system caused any environmental contamination. 
The baseline soil samples were collected at sampling depths starting at 20 and 25 feet bgs 
beneath the southern seepage pit, and 15 and 20 feet bgs beneath the northern seepage pit. 
Sampling intervals started at the depths at which effluent discharged from the seepage pits 
would have entered the subsurface environment at the site. This sampling procedure was 
required by New Mexico Environment Department (NMED) regulators and has been used at 
numerous DSS sites at SNUNM. The baseline soil samples are considered to be 
representative of the soil potentially contaminated with the COCs at this site and are sufficient 
to determine the vertical extent, if any, of COCs. 
IV. Comparison of COCs to Background Levels 
Site history and characterization activities are used to identify potential COCs. The DSS 
Site 1027 NFA proposal describes the identification of COCs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, GOCs that were evaluated in this risk assessment included all detected organic and 
all inorganic and radiological COCs for which samples were analyzed. When the detection limit 
of an organic compound was too high (i.e., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each GOG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 and 5. 
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological GOGs were evaluated. The non radiological GOCs included in 
this risk assessment consist of both inorganic and organic compounds. 
Table 4 lists the nonradiological GOGs and Table 5 lists the radiological GOGs for the human 
health risk assessment at DSS Site 1027. All samples were collected from depths greater than 
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the 
associated SNUNM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 5. 
V. Fate and Transport 
The primary releases of COGs at DSS Site 1027 occurred in the subsurface soil resulting from 
the discharge of effluents from Building 6530 to two seepage pits. Wind, water, and biota are 
natural mechanisms of GOC transport from the primary release point. Because the discharge 
was to the subsurface, wind and surface water are considered to be of low significance as 
transport mechanisms at this site. 
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Table 4 
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1027 with 
Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 
Is Maximum COC 
Concentration Less 
Maximum SNUNM Than or Equal to the 
Concentration Background Applicable SNUNM BCF 
(All Samples) Concentration Background (maximum Log Kow 
COC (mg/kg) (mglkg)a Screening Value? aquatic) (for organic COCs) 
Inorganic 
Arsenic 3.63 4.4 Yes 44c -
Barium 66 214 Yes 170d -
Cadmium 0.226 J 0.9 Yes 64c -
Chromium, total 9.26 15.9 Yes 16c -
Chromium VI 0.02729 1 Yes 16c -
Cyanide 0.02095e NC Unknown NC -
Lead 9.46 11.8 Yes 49c -
Mercury 0.00621 J <0.1 Unknown 5500c -
Selenium 0.311 J <1 Unknown 8001 -
Siiver 0.044659 <1 Unknown 0.5c -
Organic 
Acetone 0.00804 NA NA 0.699 -0.249 
2-Butanone 0.0106 NA NA 19 0.299 
PCBs total 0.0078 NA NA 31,200c 6.72c 
Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. J = Estimated concentration. 
bNMED March 1998. Kow = Octanol-water partition coefficient. 
cYanicak March 1997. Log = Logarithm (base 10). 
dNeumann 1976. mglkg = Milligram(s) per kilogram. 
eparameter was not detected. Concentration is one-half the detection limit. NA = Not applicable. 
ICaliahan et al. 1979. NC = Not calculated. 
9Howard 1990. NMED = New Mexico Environment Department. 
BCF = Bioconcentration factor. PCB = Polychlorinated biphenyl. 
Bioaccumulator?b 
(BCF>40, 
Log Kow>4) 
Yes 
Yes 
Yes 
No 
No 
Unknown 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 
COC = Constituent of concern. SNUNM = Sandia National Laboratories/New Mexico. 
DSS = Drain and Septic Systems. = Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at DSS Site 1027 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 
Is Maximum COC 
Activity Less Than or 
Equal to the 
Maximum Activity SNUNM Background Applicable SNUNM 
(All Samples) Activity Background BCF 
COC (pCl/g) (pCUg)a Screening Value? (maximum aquatic) 
Cs-137 NO (0.029) 0.079 Yes 
Th-232 0.76 1.01 Yes 
U-235 NO (0.201 0.16 No 
U-238 NO (0.63) 1.4 Yes 
Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aOinwiddie September 1997, Southwest Area Supergroup. 
bNMEO March 1998. 
eBaker and Soldat 1992. 
BCF = Bioconcenlration factor. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
MDA = Minimum detectable activity. 
NO () = Not detected above the MOA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
900e 
900e 
3,000e 
3,000e 
Is COCa 
Bioaccumulator?b 
(BCF >40) 
Yes 
Yes 
Yes 
Yes 
-
-
--~ 
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Water at DSS Site 1027 is received as precipitation (approximately 8.1 inches annually) that will 
either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Infiltration 
at the site is enhanced by the sandy texture of the soil. However, because it is estimated that 
95 to 99 percent of the annual precipitation in this area is lost through evapotranspiration, the 
depth of percolation of this water into the soil is limited, and the potential for further downward 
movement of COCs through leaching is low. Because groundwater at this site is approximately 
480 feet bgs, the potential for COCs to reach groundwater through the unsaturated zone above 
the water table is extremely low. 
COCs can enter the food chain through uptake by plants. Once in the food web, COCs can be 
transported from the site by the movements of the organisms that contain them or other 
surficial transport mechanisms. However, because the COCs at DSS Site 1027 are at depths 
greater than 5 feet bgs, which is below the expected rooting depth of plants, food chain 
transport is not expected to be a significant transport mechanism at this site. 
COCs at DSS Site 1027 include both inorganic and organic compounds. The inorganic COCs 
include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COCs are elemental in form and not considered to be degradable. Transformations 
of these inorganic constituents could include changes in valence (oxidation/reduction reactions) 
or incorporation into organic forms (e.g., the conversion of selenite or selenate from soil to 
seleno-amino acids in plants). Cyanide can be metabolized by soil biota. Radiological COCs 
will undergo decay to stable isotopes or radioactive daughter elements. However, because of 
the long half-life of the radiological COC (U-235), the aridity of the environment at this site, and 
the lack of potential contact with biota, none of these mechanisms is expected to result in 
significant losses or transformations of the inorganic COCs. 
The organic COCs at DSS Site 1027 (acetone, 2-butanone, and PCBs) may be degraded 
through photolysis, hydrolysis, and biotransformation. Photolysis requires light and therefore 
takes place in the air, at the ground surface, or in surface water. Hydrolysis includes chemical 
transformations in water and may occur in the soil solution. Biotransformation (i.e., 
transformation caused by plants, animals, and microorganisms) may occur; however, biological 
activity may be limited by the arid envir.onment at this site. Because of their volatility, acetone 
and 2-butanone may be lost through volatilization, with subsequent degradation in the air. 
Table 6 summarizes the fate and transport processes that can occur at DSS Site 1027. COCs 
at this site include radiological and nonradiological inorganic and organic analytes. Wind, 
surface water, and biota are considered to be of low significance as potential transport 
mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely. The potential for transformation of inorganic 
constituents is low, and loss through decay of the radiological COC is insignificant because of 
its long half-life. For acetone and 2-butanone, loss through volatilization and eventual 
degradation may be of moderate significance. 
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Table 6 
Summary of Fate and Transport at DSS Site 1027 
Transport and Fate Mechanism Existence at Site Significance 
Wind . Yes Low 
Surface runoff Yes Low 
Mi(lration to !:]roondwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low to moderate 
DSS = Drain and Septic Systems. 
VI. Human Health Risk Assessment 
VI.1 Introduction 
The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 
Step 1. Site data are described that provide information on the potential GaGs, as well as the 
relevant physical characteristics and properties of the site. 
S1ep 2. Potential pathways are identified by which a representative population might be exposed 10 
theCOCs. 
Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the GOC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 
Step 4; Toxicological parameters are identified and referenced for COGs that were not eliminated 
during the screening procedure. 
Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological GOCs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on·site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 
Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COG risk values also are 
compared to background risk so that an incremental risk can be calculated. 
Step 7. Uncertainties of the above steps are addressed. 
VI.2 Step 1. Site Data 
Section I of this risk assessment provides the site description and history for DSS Site 1027. 
Section II presents a comparison of results to DOOs. Section III discusses the nature, rate, 
and extent of contamination. 
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VI.3 Step 2. Pathway Identification 
DSS Site 1027 has been designated with a future land-use scenario of industrial (DOE et at. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both non radiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered. Depth to groundwater at DSS 
Site 1027 is approximately 480 feet bgs. No intake routes through plant, meat, or milk ingestion 
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for DSS Site 1027. 
Pathway Identification 
Nonradiologrcal Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Dermal contact Direct gamma 
VI.4 Step 3. Background Screening Procedure 
This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 
V1.4.1 Methodology 
Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area. The SNUNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to.background in Section VI.6.2. Only the COCs that were detected above the corresponding 
SNUNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level were considered in further risk assessment analyses. 
For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at the maximum levels. The resultant radiological COCs remaining after this step 
are refenred to as background-adjusted radiological COCs. 
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V1.4.2 Results 
Tables 4 and 5 show DSS Site 1027 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, four constituents do not have quantified 
background screening concentrations. Three constituents were organic compounds that do not 
have corresponding background screening values. 
The maximum concentration value for total PCBs is 0.0078 milligrams (mg)/kilogram (kg). This 
concentration is less than the EPA screening level of 1 mg/kg (Title 40 Code of Federal 
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than 
the screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 
For the radiological COCs, one constituent (U-235) exhibited an MDA greater than its 
background screening level. 
VI.5 Step 4. Identification of Toxicological Parameters 
Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values for the 
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information 
System (IRIS) (EPA 2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment Information 
System (ORNL 2003) electronic databases. Dose conversion factors (DCFs) used in 
determining the excess TEDE values for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 
• DCFs for ingestion and inhalation were taken from "Federal Guidance Report No. 
11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 
• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 
• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 
VI.6 Step 5. Exposure Assessment and Risk Characterization 
Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
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Table 7 
Toxicological Parameter Values for DSS Site 1027 Nonradiologlcal COCs 
RfDo RfDinh SFo 
COC (mglkg-d) Confidencea Jma!kg-d) Confidencea (mglkg-d)-' 
Inorganic 
Cyanide 2E-2c M - - -
Mercury 3E-49 - 8.6E-5c M -
Selenium 5E-3c H - - -
Silver 5E-3c L - - -
Organic 
Acetone 1 E-lc L 1 E-lf - -
2-Sutanone 6E-l c L 2.9E-lc L -
aConfidence associated with IRIS (EPA 2003) database values. Confidence: L", low, M '" medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 
o = Not classifiable as to human carcinogenicity. 
CToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED December 2000. 
B"foxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 (EPA 2002a). 
llToxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ASS '" Gastrointestinal absorption coefficient. 
coe '" Constituent of concern. 
DSS '" Drain and Septic Systems. 
EPA '" U.S. Environmental Protection Agency. 
HEAST '" Health Effects Assessment Summary Tables. 
IRIS '" Integrated Risk Information System. 
mg/kg-d :: Milligram(s) per kilogram day. 
(mglkg-d)" '" Per milligram per kilogram day. 
ORNL :: Oak Ridge National Laboratory. 
RfDinh = Inhalation chronic reference dose. 
RfDa = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF a = Oral slope factor. 
'" Information not available. 
SFinh 
(mglkg-dt' Cancer Classb 
- D 
-
D 
- D 
-
D 
- D 
- D 
ASS 
O.ld 
O.Q1d 
O.Q1d 
O.Old 
I O.Olg 
O.ld 
-o 
!j 
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Table 8 
Radiological Toxicological Parameter Values for DSS Site 1027 COCs 
Obtained from RESRAD Risk Coefficientsa 
SFo SFinh SFev 
COC (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (I.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COC for both the industrial and residential land-use 
scenarios. 
V1.6.1 Exposure Assessment 
Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the 
radiological COC, the coded equation provided in RESRAD computer code is used to estimate 
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of 
this process is provided in the "Manual for Implementing Residual Radioactive Material 
Guidelines Using RESRAD" (Yu et al. 1993a). 
Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 
VI.6.2 Risk Characterization 
Table 9 shows an HI of 0.00 for the DSS Site 1027 nonradiological COGs and no estimated 
excess cancer risk for the designated industrial land-use scenario. The numbers presented 
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Table 9 
Risk Assessment Values for DSS Site 1027 Nonradiological coes 
Industrial Land-Use 
Maximum Scenarloa 
Concentration Hazard 
COC (mglkg) Index 
Inorganic 
Cyanide 0.02095b 0.00 
Mercury 0.00621 J 0.00 
Selenium 0.311 J 0.00 
Silver 0.04465b 0.00 
Organic 
Acetone 0.00804 0.00 
2-Butanone 0.0106 0.00 
Total 0.00 
aEPA 1989. 
bMaximum concentration was one-half the detection limit. 
COC = Constituent of concern. 
DSS = Drain and Septic Systems. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
= Information not available, or a Class 0 carcinogen. 
Cancer 
Risk 
-
-
-
-
-
-
-
Residential Land-Use 
Scenarfoa 
Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 -
0.00 -
I 0.00 -
0.00 -
0.00 -
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradioJogical COCs. Table 10 shows neither a quantifiable HI nor an estimated excess 
cancer risk for the designated industrial land-use scenario. 
For the radiological COC, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEOE was calculated that resulted in an incremental 
TEOE of 1.4E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrern/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for DSS Site 1027 for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 1.3E-7. 
For the nonradiological COGs under the residential land-use scenario, the HI is 0.00, and there 
is no estimated excess cancer risk (Table 9). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1). 
Table 10 shows that for the OSS Site 1027 associated background constituents, there is no 
quantifiable HI or estimated excess cancer risk. 
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Table 10 
Risk Assessment Values for DSS Site 1027 Nonradiological Background Constituents 
Background 
Concentrationa 
COC (mglkg) 
Cyanide NC 
Mercury <0.1 
Selenium <1 
Silver <1 
Total 
aDinwiddie 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
Industrial Land-Use 
Scenariob 
Hazard Cancer 
Index Risk 
- -
- -
- -
- -
- -
EPA = U.S. Environmental Protection Agency. 
mglkg = Milligram(s) per kilogram. 
NC = Not calculated. 
= Information not quantified. 
Residential Land-Use 
Scenariob 
Hazard Cancer 
Index Risk 
- -
- -
- -
- -
- -
For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
3.7E-2 mrern/yr. The guideline being used is an excess TEDE of 75 mremlyr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for DSS Site 1027 for the residential land-use scenario is well below 
this guideline. Consequently, DSS Site 1027 is eligible for unrestricted radiological release as 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrern/yr to 
the on-site receptor. The estimated excess cancer risk is 3.7E-7. The excess cancer risk from 
the nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section V1.9, Summary. 
VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines 
The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 
For the non radiological COCs under the industrial land-use scenario, the HI is 0.00 (lower than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). There is no quantifiable 
excess cancer risk. NMED guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land-use scenarios. Assuming the industrial land-use scenario, for nonradiological 
COCs there is neither a quantifiable HI nor an estimated excess cancer risk. The incremental 
risk is determined by subtracting risk associated with background from potential CDC risk. 
These numbers are not rounded before the difference is determined and, therefore, may 
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appear to be inconsistent with numbers presented in tables and within the text. For 
conservatism, the background constituents that do not have quantifiable background screening 
values are assumed to have a hazard quotient of 0.00. The incremental HI is 0.00, and there is 
no incremental estimated excess cancer risk for the industrial land-use scenario. These 
incremental risk calculations indicate insignificant risk to human health from nonradiological 
GaGs considering an industrial land-use scenario. 
For the radiological GOG under the industrial land-use scenario, the incremental TEDE is 
1.4E-2 mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.3E-7. 
For the nonradiological GaGs under the residential land-use scenario, the calculated HI is 0.00, 
which is below the numerical guidance. There is no quantifiable excess cancer risk. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001); thus the excess cancer risk for this site is below the suggested acceptable risk 
value. For background concentrations of the nonradiological GaGs there is neither a 
quantifiable HI nor an estimated excess cancer risk. The incremental HI is 0.00, and there is no 
incremental cancer risk for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological GaGs considering a 
residential land-use scenario. 
The incremental TEDE from the radiological components for a residential land-use scenario is 
3.7E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 3.7E-7. 
VI.8 Step 7. Uncertainty Discussion 
The determination of the nature, rate, and extent of contamination at DSS Site 1027 was based 
upon an initial conceptual model that was validated with baseline sampling conducted at the 
site. The baseline sampling was implemented in accordance with the SAP (SNUNM October 
1999) and FIP (SNUNM November 2001), and the DOOs contained in these two documents 
are appropriate for use in risk assessments. The data from soil samples collected at effluent 
release points are representative of potential GOG releases to the site. The analytical 
requirements and results satisfy the DOOs, and data quality was verified/validated in 
accordance with SNUNM procedures. Therefore, there is no uncertainty associated with the 
quality of the data used to perform the risk assessment at DSS Site 1027. 
Because of the location, history of the site, and future industrial land use (DOE et al. September 
1995), there is low uncertainty in the land-use scenario and the potentially affected populations 
that were considered in performing the risk assessment analysis. Because the GaGs are found 
in near-surface soil and because of the location and physical characteristics of the site, there is 
little uncertainty in the exposure pathways relevant to the analysis. 
An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of GOG concentrations are used to provide 
conservative results. 
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Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the EPA Region 6 (EPA 2002a) and the Risk Assessment 
Information System (ORNL 2003) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical 
Background Document for Development of Soil Screening Levels (NMED December 2000), the 
Risk Assessment Information System (ORNL 2003) or the EPA regions (EPA 2002a, EPA 
2002b, EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in 
toxicological values are not expected to change the conclusion from the risk assessment 
analysis. 
Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 
For the radiological COC, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land-use scenarios are within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (NCRP 1987). 
The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 
VI.9 Summary 
DSS Site 1027 contains identified COCs consisting of some inorganic and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land-use scenario. 
Using conservative assumptions and an RME approach to risk assessment, calculations for 
non radiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly 
lower than the accepted numerical guidance from the EPA. There is no quantifiable estimated 
excess cancer risk. Thus excess cancer risk is also below the acceptable risk value provided 
by the NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI 
is 0.00, and there is no incremental excess cancer risk for the industrial land-use scenario. The 
incremental risk calculations indicate inSignificant risk to human health for the industrial land-
use scenario. 
Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is also below 
the accepted numerical guidance from the EPA. There is no quantifiable estimated excess 
cancer risk. Thus excess cancer risk is also below the acceptable risk value provided by the 
NMED for a residential land-use scenario (Bearzi January 2001). The incremental HI is 0.00, 
and there is no incremental excess cancer risk for the residential land-use scenario. The 
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incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario. 
The incremental TEDE and corresponding estimated cancer risk from the radiological COC are 
much lower than EPA guidance values; the estimated TEDE is 1.4E-2 mrem/yr for the industrial 
land-use scenario, which is much lower than the EPA's numerical guidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 1 .3E-7 for the industrial 
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario 
that results from a complete loss of institutional controls is 3.7E-2 mrem/yr with an associated 
risk of 3.7E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, DSS Site 1027 is eligible for unrestricted radiological release. 
The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 11. 
Table 11 
Summation of Radiological and Nonradiological Risks from 
DSS Site 1027, Building 6530 Septic System Carcinogens 
Scenario Nonradiologlcal Risk Radiological Risk Total Risk 
Industrial 0.0 1.3E-7 1.3E-7 
Residential 0.0 3.7E-7 3.7E-7 
Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
VII. Ecological Risk Assessment 
VI1.1 Introduction 
This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at DSS Site 1027. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that 
corresponds with that presented in EPA's Ecological RAGS (EPA 1997c). The current 
methodology is tiered and contains an initial scoping assessment which is followed by a more 
detailed risk assessment if warranted by the results of the scoping assessment. Initial 
components of NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as fate and transport potential) are addressed in 
previous sections of this report. At the end of the scoping assessment, a determination is made 
as to whether a more detailed examination of potential ecological risk is necessary. 
VI1.2 Scoping Assessment 
The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
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evaluation of existing data with respect to the existence of complete ecological exposure 
pathways, an evaluation of bioaccumulation potential, and a summary of fate and transport 
potential. A scoping risk management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 
V11.2.1 Data Assessment 
As indicated in Section IV, all COCs at DSS Site 1027 are at depths greater than 5 feet bgs. 
Therefore, no complete ecological exposure pathways exist at this site and no COCs are 
considered to be COPECs. 
V11.2.2 Bioaccumulation 
Because no COPECs are associated with this site, bioaccumulation potential was not 
evaluated. 
V11.2.3 Fate and Transport Potential 
The potential for the COGs to migrate from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food 
chain uptake) are expected to be of low significance as transport mechanisms for COCs at this 
site. Degradation, transformation, and radiological decay of the COCs also are expected to be 
of low significance. 
V11.2.4 Scoping Risk-Management Decision 
Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways are not associated with COCs at this site. Therefore, no 
COPECs exist at the site, and a more detailed risk assessment was not deemed necessary to 
predict the potential level of ecological risk associated with the site. 
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Introduction 
APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 
AND RADIONUCLIDE CONTAMINATION 
1l/13/2003 
Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 
The default exposure routes and parameter values used are those that SNUNM views as 
J resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMUlAOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3.4.5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 
The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 
• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 
Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 
For the industrial and recreational land-use scenarios, SNLlNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 
• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 
Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 
Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 
particulate) 
Dermal contact (non radiological 
constituents only) soil only 
Dermal contact (nonradiological 
constituents only) soil only 
Dermal contact (non radiological 
constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 
ground surfaces 
Equations and Default Parameter Values for Identified Exposure Routes 
In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessmenf' (NMED March 2000) and ''Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989,1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code deSignated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science AdVisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
II projects to compare environmental transport models. 
Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 
where; 
= C x (CR x EFD/BW/AT) x Toxicity Effect 
C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 
(1 ) 
For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COGs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 
The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 
Soil Ingestion 
A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 
C *IR*CF*EF*ED I = ~s _______ _ 
S BW*AT 
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where: 
Is = Intake of contaminant from soil ingestion (milligrams [mgj/kilogram [kgj-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soiVday) 
CF = Conversion factor (1 E-6 kglmg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 
Soil Inhalation 
A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 
where: 
Cs *IR*EF*ED*(YvFor }";,EF) I = -------'-~---'--'-"=-
S BW*AT 
Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mglkg) 
IR = Inhalation rate (cubic meters [m3j/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
Soil Dermal Contact 
where: 
C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 
a BW*AT 
Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mglcm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
Groundwater Ingestion 
11113/2003 
A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 
where: 
C *IR*EF*ED I = ---"w'--____ _ 
W BW*AT 
Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mglliter [L]) 
IR = Ingestion rate (Uday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 
Groundwater Inhalation 
The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 
where: 
C *K*IR. *EF*ED I = w r 
W BW*AT 
Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mglL) 
K = volatilization factor (0.5 Um3 ) 
IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 
For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 
Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 
Summary 
SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios 
Parameter Industrial Recreational Residential 
General Exposure Parameters 
8.7 (4 hrfwk lor 
Exposure Frequency (day/yr) 250a,b 52 wklyr)a,b 350a,b 
Exposure Duration (yr) 25a,b,c 30a,b,e 30a,b,e 
70a,b,e 70 Adult",b.e 70 Adult"·b.e 
Body Weight (kg) 15 Childa.b.e 15 Childa•b•e 
Averaging Time (days) 
for Carcinogenic Compounds 25,550··b 25,55Q3·b 25,550 a,b 
(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a ,b 10,95Q3·b 10,950 a.b 
~= ED x 365 day.'yrl 
Soi/lngestion Pathway 
Ingestion Rate (mglday) 1Doa·b 200 Childa.b 200 Child a.b 
100 Adulta·b 100 Adult a.b 
Inhalation Pathway 
15 Child" 10 Child" 
Inhalation Rate (m3/day) 2Q3·b 30 Adulta 20 Adult" 
Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3Jkg) 1.36E9" 1.36E9a 1.36Ega 
Water Ingestion Pathway 
2.4" 2,4a 2.4a 
Ingestion Rate (liter/day) 
Dermal Patl1way 
0.2 Childa 0.2 Ctlild" 
Skin Adherence Factor (mglcm2) 0.23 0.07 Adult" 0.07 Adult" 
Exposed Surface Area for Soil/Dust 2,800 Child" 2,800 Child" 
(cm2/dav) 3,300" 5,700 Adult" 5,700 Adult" 
Skin Adsorption Factor Chemical Soecific Chemical Specific Chemical Specific 
aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
"Exposure Factors Handbook (EPA August 1997), 
ED = Exposure duration, 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram{s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios 
Parameter Industrial Recreational 
General Exposure Parameters 
B hr/day for 
8<posure Frequency 250 day/yr 4 hrlwk for 52 wklyr 
8<posure Duration (yr) 25a,b 30a ,b 
Body Weight (kg) 70 Adulta,b 70 Adull",b 
Soil Ingestion Pathway 
Ingestion Rate 1 00 mglday<' 100 mgldayc 
Averaging Time (days) 
(= 30 yr x 365 daylyr) 10,950d 10,950d 
Inhalation Pathway 
Inhalation Rate (m3/yr) 7,:300d,e 10,950· 
Mass Loading for Inhalation g/m3 I 1,36 E-5d I 1,36 E-5 d 
Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kQlvr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kglyr) NA NA 
Fraction Ingested NA NA 
"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExpostire Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
·SNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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Residential 
:365dayfyr 
3oa,b 
70 Adulta,b 
100 mglday<' 
10,95Qd 
7,300d,. 
1,36 E-5 d 
16.5c 
101.Bb 
0.25b,d 
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